
INFORMATION EXPLOSION 
ON YOUR TV— VIDEOTEX! 




How speech synthesis works 
New car telephone technology 
Build a digital thermometer 



a hi-fi sub-woofer 
Using IC voltage references 
Dolby HX for hi-fi 
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The line of professional 
(Soldering stations that gives accurate 
temperature control all the time! 

The EC 1000, 2000, 3000, 4000 soldering stations 
respond automatically to soldering load variations and 
maintain the temperature you select to within ±10°F 

LED read-out on the EC 2000 and 4000 displays 
actual tip temperature with a ±1°F resolution. 
Unbelievable? See your distributor. Get an on-the- 
job demonstration. Now! 



:rom Cooper The Toolmaker. 
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The Cooper Group 
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The Cooper Group 

P.O. Box 728 

Apex, NC 27502. U.S.A. 

Tel: (919) 362-7510 Telex: 579497 
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We gave 

solderless breadboarding 

a new name. 



Proto-Board* breadboards, by 
Global Specialties The leading name in 
solderless breadboarding. 

You find them wherever electron- 
ics is important. From iabs to production 
lines to classrooms to home workshop 
benches. Their name, synonymous with 
solderless breadboarding. And for 
good reason. 

Proto-Board breadboards intro- 
duced engineers, technicians 
and hobbyists to a new way 



of designing and building electronic 
circuits: as fast as they can think 
Testing, modifying and expanding as 

quickly as new thoughts occur. 
Saving precious time and money by 
freeing creativity from manual labor, 
Global Proto-Board 
products are arrays of 
solderless sockets and 
bus strips thai 
emulate PC 
board layouts 



while permitting instant insertion 
and removal of components from ihe 
largest DIP to the smallest discretes. 
With a rugged construction built to pro- 
vide positive connections and withstand 
day-in, day-out professional use— even 
as test fixtures And mounted on sturdy 
metal backplanes, for extended high- 
frequency use and extra durability. 

Their value and versatility are why 
so many professionals and hobbyists 
are "Proto-Board "-ing. And why you 
should be. too 




70 Fullon Terr New Haven. CT 065O9 (2031 624-3103. TWX 710-465-1227 

OTHER OFFICES San Franraco (415(648-0611 TWX910-372-7992 

Europe" Phone Sallron-Walden 0799-21682 TLX 817477 

Canada Len Fmkler Lid . fjownsview. Ontaiio 



GLOBAL 



SPECIALTIES 

CORPORATION 

© Copyright 1981 Global Specialties Corporation 



Call toll-free for details 



1-800-243-6077 

During business hours 
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CIRCLE 8 ON FREE INFORMATION CARD 



Listen to 

your planet 

on a short- 
wave receiver! Panasonic" RF-4900 




RF-4900 



Communications Electronics, the world's 
largest distributor of radio scanners, is pleased 
to introduce Panasonic Command Series 
shortwave receivers. Panasonic lets you 
listen to what the world has to say. Unlike a 
scanner, a Command Series radio lets you 
listen to shortwave broadcasts from coun- 
tries around the world, as well as the U.S.A. 
It's the space age shortwave performance 
you've been waiting for.. .at a down to earth 
price you can afford. 

All Panasonic shortwave receivers sold by 
Communications Electronics bring the 
real live excitement of international radio to 
your home or office. With your Command 
Series receiver, you can monitor exciting 
radio transmissions such as the BBC, Radio 
Moscow, Ham Radio and our own Armed 
Forces Radio Network, Thousands of broad- 
casts in hundreds of different languages are 
beamed into North America every day. You 
can actually hear the news be/ore it's news. 
If you do not own a shortwave receiver for 
yourself, how's the time to buy your new 
receiver from CE. Choose the receiver that's 
right foryou. then call ourro//-/ree number to 
place your order with your credit card 

We give you excellent service because CE 
distributes more scanners and shortwave 
receivers worldwide than anyone else. Our 
warehouse facilities are equipped to process 
thousands of orders every week. We also 
export receivers to over 300 countries and 
military installations. Almost all items are in 
stock for quick shipment so if you're a 
person who needs to know what's really 
happening around you, order today from CE, 

Panasonic® rf-6300 

Allow 30-120 days tor delivery after receipt of 
order due to the high demand tor this product. 
List price S749.95/CE price $499.00 

Bands: LW 150-410 KHz., MW 520-1610 KHz., 

SW1-5 1.6-30 MHz, FM 87 5-103 MHz. 
The new Panasonic RF-6300 Command Series 
PLL synthesized 8-band portable communica- 
tions receiver, lets you hear the world. The 
RF-6300 has features such as microcomputer 
pre-set tuning and PLL quartz synthesized 
digital tuner. Microcomputer stores up to 1 2 
different frequencies for push-button recall. 
FM/MW/LW/SW1 -5 reception. Manual tuning 
knob. Wide/Narrow bandwidth selector. Double 
superheterodyne system, Fast/Slow manual 
tuning. Built-in quartz digital alarm clock. 5 inch 
dynamic PM speaker. 3 antennas. Mu I ti- voltage. 
Detachable AC cord. Operates on 6 "D" batteries 
(not included). Made in Japan, 
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List price S549.95/CE price $389.00 

Bands: MW 525-1810 KHz, SW1-8 1.6-30 MHz. 

FM 83-103 MHz 
The Panasonic RF-4900 shortwave receiver fea- 
tures a 5-digit fluorescent display for all S SW 
bands, as well as (or AM/FM. AC Or battery operation. 
Full coverage from 1.6 to 30 MHz on SW. Covers 
SSB and CW. Premix Double Superheterodyne. 
Fast/slow 2 speed tuning AFC Switch on FM, 
narrow/wide selectivity switch for AM and SW. 
Antenna trimmer. Calibration control. FETRFcircuit. 
Mode switch for AM-CW/SSB. BFO Pitch control. 
AN L switch for AM. H F gai n control. Tunl ng- Battety 
meter with meter function switch. Separate bass 
and treble tone control. Dial light switch. Digital 
display on/off switch. Separate power switch. Rack 
type handle. Made in Japan. 

Panasonic® RF-3100 

Allow 30-120 days tor delivery alter receipt or 
order due to the high demand for this product. 

List price S369.95/CE price $269.00 

Bands: MW 525-1610 KHz., SW1-29 1.6-30 MHz 

FM 88-108 MHz 
The Panasonic RF-3100 portable 31 -Band port- 
able radio has PLL Quartz-Synthesizer tuning 
that "locks" onto SW stations. Operates on AC 
or battery. SW f req u encies from 1 .6 to 30 M H z. 
are in 29 bands. All-band 5-digit frequency 
readout. Horizontal design with front mounted 
controls for shoulder strap operation. Double 
superheterodyne for clean SW reception. BFO 
pitch and RF gain controls. Separate bass and 
treble controls. Wide/Narrow bandwidth selec- 
tor, Meter for tuning and battery strength. LED 
operation indicator. Meter light switch. 3Vi" PM 
dynamic speaker. Comes with detachable 
shoulder belt. Battery power (8 "D" batteries 
not included), Made in Japan. 

Panasonic® RF-2900 

List price S349.95/CE price $249.00 

Bands: MW 525-1610 KHz, SW1-3 3.2-30 MHz. 

FM 88-108 MHz. 
The Panasonic RF-2900 is a portable five-band 
shortwave radio with digital five digit fluorescent 
frequency display. Full coverage from 3.2 to 30 
MHz. on SW. Covers SSB and CW. Double 
superheterodyne receiver. Fast/slow two speed 
tuning. AFC switch on FM, narrow/wide selec- 
tivity switch for AM and SW FETRF Circuit. BFO 
switch and pitch control. RFgain control. Tuning 
battery meter. Separate bass/treble tone con- 
trol. SW calibration control. Dial light switch. 
Digital display on/off switch. Separate power 
switch. Detachable dial hood included. Rack 
type handle. Includes whip antenna and ferrite 
core antenna, speaker, earphone, recording 
output jacks, AC line and detachable adjust- 
able shoulder belt. Made in Japan. 




Panasonic 

Command. 




Panasonic 
RF-3100 

TEST ANY RECEIVER 

Test any receiver purchased from Communi- 
cations Electronics for 31 days before you 
decide to keep it. If for any reason you are not 
completely satisfied, return it in original condition 
with all parts in 31 days, for a prompt refund (less 
shipping and handling charges). 
NATIONAL WARRANTY SERVICE 
All Panasonic receivers listed in this ad are 
backed by a two-year limited warranty en parts 
and labor. In addition, this warranty is backed by 
a broad network of Panasonic service centers. 
For two years after original purchase, Pana- 
sonic will repair or replace your receiver if 
purchased and retained in the U.S.A. Customer 
must take it to an authorized service center. 
Warranty does not cover damage from abuse, 
misuse, orcommercial use. Proof of purchase is 
needed for in- warranty service, 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

receiver send or phone your order directly to our 
Consumer Products Division. Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax. Written pur- 
chase orders are accepted from approved gov- 
ernment agencies and most well rated linns at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verification. 
Prices, terms and specifications are subject to 
change without notice. Out of stock items will be 
placed on backorder automatically unless CE is 
instructed differently. International orders are invited 
with a $20.00 surcharge for special handling in 
addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. NoCOD's please. Non- 
certified and foreign checks require bank clearance. 
Mail orders to: Communications Electronics" 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
S12.00 per receiver lor U. PS. ground shipping and 
handling, if you have a Master Card or Visa, you 
may call anytime and place a credit card order. 
Order toll free in Ihe U.S.A Dial 800-521-4414. 
Outside the U.S. or in Michigan, dial 313-994-4444. 
Dealer inquiries invited. Order your Panasonic 
Command Series receiver today at no obligation. 
CE logos are trademarks ol Communications Electronics" 
f Panasonic is a registered trademark of Panasonic Company, 
a Division ol Matsushita Eieciric Corporation of America- 
Copyright =1981 Communications Electronics'" 
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COMMUNICATIONS 
ELECTRONICS" 



Command Series 
RF-2900 



Consumer Products Division 

854 Phoenix □ Box 1 CO? D Ann Arbor. Michigan 4fl 1 06 U.S.A. 
Call TOLL-FA EE {BOOI 921-441 4 or oylmid* U.S.A. 131 3} 9 94-4444 

We're first 
with the best." 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



FEBRUARY 1982 Vol. 53 No. 2 



SPECIAL FEATURE 41 



59 



62 



CELLULAR CAR TELEPHONES 

Cellular technology promises to make mobile telephones 

more accessible to more users. Here is an inside look at 

this proposal that is before the FCC. Danny Goodman 

VIDEOTEX FOR TV 

Part 3— The alphanumeric and graphic capabilities of the 

competing systems that promise to turn vour TV set 

into an information center. Richard Larratt 

SPEECH SYNTHESIS 

A look at the various techniques and methods used to 

make circuits talk. Karl Savon 



BUILD THIS 45 PROM PROGRAMMER 

Self-contained 2716 programmer stores your programs 
reusable EPROM's quickly and efficiently. Robert N, 

57 DIGITAL THERMOMETER 

Easy-to-build thermometer for your home has a unique 
clear plastic enclosure. Michael Rigsby 

66 SAFE SUB WOOFER 

Based on the patented SAFE principle, this add-on speaker 
system provides extended bass response. 
George Pappanikolaou 

TECHNOLOGY 4 video electronics 

Tomorrow's news and technology in this quickly changing 

industry, David Lachenbruch 
24 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology 

Gary H. Arlen 
84 STATE-OF-SOLID-STATE 

What's new in solid-state technology. Robert F. Scott 



CIRCUITS 
AND COMPONENTS 



50 REMOTE VOLUME ATTENUATOR 

A single IC lets you remotely control the volume of a radio. 

hi-fi or TV. Martin Bradley Wetnstein 
53 PRECISION VOLTAGE REFERENCES 

How these solid-state components work and how to use them 

Joseph Can- 
80 HOBBY CORNER 

A one-IC programmable sound generator. 

Earl "Doc" Savage, K4SDS 
94 NEW IDEAS 

Automobile ignition substitute. 



VIDEO 74 STEREO AUDIO FOR TV 

Dual audio channels for broadcast TV is right around the 
corner. Here is a look at the competing systems and how 
they work Len Feldman 

96 SERVICE CLINIC 

Solid.-state vertical sweep circuits Jack Darr 

97 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. Jack Darr 



AUDIO 


77 


INSIDE DOLBY HX 

New version of the Dolby HX headroom-expansion system 

for cassette decks. Len Feldman 


COMPUTERS 


as 


COMPUTER CORNER 

Dial-up software networks. Les Spindle 


RADIO 


82 


COMMUNICATIONS CORNER 

A window-mounted CB antenna that really works. 
Herb Friedman 


EQUIPMENT 
REPORTS 


29 
30 
34 


MXR Model 156 CX Decoder 
Sabtronics 861 0A Frequency Counter 
Grove Enterprises DSC-2 Code Breaker 



DEPARTMENTS 



22 Advertising and Sales Offices 139 

133 Advertising Index 13 

104 Books 108 

1 10 Computer Market Center 99 

16 Editorial 6 



Free Information Card 
Letters 

Market Center 
New Products 
What's News 



ON THE COVER 

A completely self-contained 
PROM programmer for storing 
your programs in reusable 
2716 EPROM's. This project 
is a must for experimenting 
with microprocessors and 
designing microprocessor 
based projects. Construction 
details start on page 45. 



ANNUAL INDEX 
JANUARY— DECEMBER 

1981 

To present the maximum num- 
ber of articles to our readers, we 
have not published the Annual 
Index as part of this issue. A 4- 
page brochure containing this 
index is available for those who 
need one. To get your free copy, 
send a stamped self-addressed 
envelope (legal size) to: 

Radio-Electronics 

Annual Index 

45 East 17th Street 

New York, NY 10003 

Any requests postmarked on 
or before April 30 are free. After 
that date there is a 50c fee. Ques- 
tions and comments about any- 
thing other than the Index that 
are included with your request 
cannot be handled. Send them 
separately to our Editorial Offices. 



Hadio-Electronics, (ISSN 00M-7B62) Published monthly 
by Ge rnsba c k P ubl i cation 5, 1 n c. . 200 Park Aven u e So uth . 

New York. NY 10003. Second-Class Postage Paid at 
New York, N.Y. and additional mailing otfices. One-year 
subscription rate: U.S A and U.S. possessions. $13.00. 
Canada. St 6.00. Other countries. $20.50 (cash orders 
only, payable in U.S.A. currency.) Single copies SI. 25 
% 1981 by Gernsback Publications. Inc. All Rights 
reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders. 
changes, correspondence and Postmaster Notices of 
undelivered copies [Form 3579) to Radio-Electronics 
Subscription Service, Box 2S20 Boulder CO 80322 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs 
it their return Is desired should they be rejected. We 
disclaim any responsibility for the loss or damage ol 
manuscripts and/or artwork or photographs while in our 
possession or otherwise 



As a service to readers. Radio- Electronics publiahes available plana or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electron lea disclaims any responsibility for the sate and proper 
functioning of reader-built projects based upon or from plans or information published in this magazine, 
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VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



TUBELESS 

CAMERA 







Video cameras have entered the all-solid-state age in the United States with the start 
of marketing of Hitachi's MOS camera, which uses a single %-inch metal oxide silicon 
IC as an image sensor. The MOS sonsor has 180,000 picture elements, providing a 
claimed 260-line horizontal resolution. The camera weighs 3.96 pounds. 

The most noticeable aspect of the camera is its small size and light weight — indeed, 
the lens and viewfinder combined are larger than the camera itself. The picture differs 
from any made with a Vidicon pickup tube in that there is no lag, smear, or burn-in 
even when the camera is aimed directly at a light. Hitachi claims that the MOS is good 
for 1 00,000 hours, as compared with 5,000 hours' average life of a Vidicon. Among its 
advantages are low power consumption (5.3 watts), rapid start (picture appears in a 
half second), reliability, and ruggedness. The suggested list price is $1,995. 



MINI-VHS While Japanese manufacturers were meeting to standardize on the portable VCR of 
the future using quarter-inch tape, it was revealed that JVC has developed a miniature 
cassette compatible with the VHS system that can be in production as early as next 
spring. 

It will record for up to an hour at the slowest VHS speed in a new ultra-compact 
portable VCR developed by JVC that weighs about 5.5 pounds and is about 20% 
smaller than the Technicolor VCR, which uses non-standard quarter-inch cassettes. 

The mini-cassettes can be played back through the portable recorder, or, with an 
adaptor, through any VHS recorder. JVC is understood to be talking with other com- 
panies in the VHS group to adopt its new system as a standard for portables. The new 
mini-VHS development isn't expected to deter Japanese companies from working on a 
new quarter-inch standard, but it could take some of the urgency out of their efforts. 



NEW MINI-VCR 



The smallest and lightest VCR to date made its debut in Germany this past September, 
and will be headed this way soon. Ironically, it's made in Japan, not Germany, but will 
bear the Grundig label in this country. The new recorder is made by Funai Electric and 
is compatible with the small recorder Funai makes for Technicolor, but it has been 
completely redesigned. Weight and battery has been trimmed to five pounds (four 
pounds without battery) as compared with Technicolor's seven pounds, and the entire 
recorder is about the size of a cigar box. It provides slow and fast speeds, freeze- 
frame. and records for up to an hour on a quarter-inch cassette only slightly larger 
than an audio cassette. The price will be about $1,000 in the U.S., including power supply. 



HIGH- 
DEFINITION TV 



There have been plenty of proposals for high-definition television, most of them cen- 
tering on 1 ,000-plus-line standards requiring about 30 MHz of bandwidth per channel. 
Now, along comes Imagevision, developed by Compact Video, which requires 10 MHz, 
is claimed to be "ready for delivery," and uses modified conventional equipment. 
Imagevision was demonstrated before the Society of Motion Picture and Television 
Engineers, where it received favorable comment. 

Imagevision uses a new television standard called "PALAF" (for Phase Alternate 
Line Alternate Frame) and has 665 lines, claimed to provide the definition of 1,250 
lines in other systems, with 24 non-interlaced frames per second. All the equipment 
used (such as cameras and videotape recorders) was commercially available gear 
modified for the system. The most successful demonstration of Imagevision was the 
projection of part of a movie being made using the system. The movie had been trans- 
ferred to 35-mm film and was projected on a theater screen. Most observers agreed it 
looked every bit as good as a movie made directly on 35-mm film. Somewhat less 
successful were satellite-relayed video pictures projected by light-valve projection-TV 
systems — but that may be because the projectors became the limiting factors. R-E 












TEK 



2200 SERIES 

DUAL TRACE OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 




Introducing a direct line 

to a 60 MHz Tektronix scope 

built for your bench! 



From the world's most 
respected name in oscil- 
loscopes: a new scope, 
plus a new direct order 
number, that finally 
makes it practical to put 
Tektronix quality on your 
bench ... at work or home. 

Among professional en- 
gineers and technicians 
there is no substitute for the 
performance and reliability 
of Tektronix oscilloscopes. 

Now, for the first time, 
Tektronix is offering an ad- 
vanced scope at an un- 
precedented low price— 
and has a direct order line 
that lets you get your order 
processed today! 

The scope: the 2213. 
Its radical new design 
brings you Tektronix 
quality for well below 
what you would pay for 



lesser-name scopes. 

The 2213's practical de- 
sign includes 65% fewer 
mechanical parts, fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price for you 
plus far greater reliability. 

Yet performance is pure 
Tektronix: there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements, The sweep 
speeds for fast logic families. 
A complete trigger system 
tor digital, analog or video 
waveforms. And new high- 
performance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
dc— 60 MHz from 10 V/div 
to 20 mV/div. (50 MHz from 



2mV7divto10mWdiv). 
Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 

ns/div with X10 mag). 

Sensitivity: Scale factors 
from 100 V/div (10X probe) 
to 2 mV/div(1X probe). Ac- 
curate to ± 3%. Acordc 
coupling. 

Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 
(Need dual time-base 
performance and timing 
accuracy to ± 1.5%? Ask 
about our 2215 priced at 
$1400.) 

Complete trigger system: 
Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff. 
Probes: High perform- 



ance, positive attachment, 
10-14 pF and 60 MHz at the 
probe tip. 

The price: Just $1100 
complete*. Order direct 
from Tektronix National 
Marketing Center, Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes a 
15-day return policy and full 
Tektronix warranty. 

Now it's easier than 
ever to get your hands on 
a Tek scope! 

ORDER TOLL-FREE 

800-547-1845 

Ask for Department 100 

(In Oregon. Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST 



■Price FOB. Beavenon.OR. 



Tfektronix 
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WHAT'S NEWS 



Educators confer 
on microcomputers 

Microcomputer Week '82, the 
third annual conference co- 
sponsored by the Center for Ad- 
vancement of Teaching and 
Learning (CATALYST) of Jersey 
City State College, will be held 
at the cotlege from the 3rd to 
the 7th of March 1982. 

The conference centers on 
microcomputers in education. 
Some 66 all-day seminars or 
short courses will be offered for 
professional development and 
improved performance. Each 
will include eight hours of in- 
structions. Some seminars will 
extend over two or three days. 
There will also be 24 informal 
evening sessions — during dinner 
and continuing after dinner — for 
groups with special interests 
and problems. 

Cost of the seminars range 
from $95 for one day to $73 per 
day for the whole week. A bro- 
chure with complete details, 
registration forms, etc., has 
been prepared. Further informa- 
tion is obtainable by phone 
from 201-434-2154 or 201-547- 
3094, or by mail from CATALYST 
Conference, H 112, Jersey City 
State College, 2039 Kennedy 
Boulevard, Jersey City, NJ 07305. 

TV standards converter 
for video recorders 

Early international television 
broadcasts were hampered by 
differing television standards. 
Systems using the 525-line 
frames of the United States, 
Japan, and other countries were 
incompatible with the 625-line 
standard of most of Europe. (At 
one time, France had an 815- 
line system.) 

Those difficulties were over- 
come in a number of ingenious 
ways for the first few broadcasts, 
and very soon "system convert- 
ers" were designed to input the 
signals of one system and 
change the number of lines, 
modulation method, sync sig- 
nals, etc., to those of the system 
to which the signal was being 
relayed. 

Color, with its NTSC, PAL, 
and SECAM systems, brought 
new difficulties, which were 
also quickly ironed out with new 
converters. Video recording 



raised the problem anew, an un- 
fortunate circumstance, since 
videotapes can be shipped more 
easily than international broad- 
casts can be set up. 

But now a company called In- 
stant Replay (2980 McFarlane 
Rd., Coconut Grove, FL 33133), 
has put on the market an Image 
Translator, in two models. The 
SMP-1 permits a viewer with a 
PAL recorder and receiver to 
play NTSC tapes, witout modify- 
ing the receiver. The SMP-2 per- 
mits a viewer to play back tapes 
recorded in the PAL format in 
full color on an NTSC VCR, 
using an American TV receiver, 
without modification. It can be 
used with either direct-view or 
large-screen projection TV. Thus 
international video broadcast- 
ing's objective of cultural ex- 
change is being extended to 
video recording. 

The Image Translator is an ex- 
tension of the publishing efforts 
of the manufacturer, Instant Re- 
play Video Magazine, "the 
world's first video magazine," a 
two-hour tape published bi- 
monthly at a price of $59.95 per 
issue. Believing the television 
image to be the most nearly per- 
fect medium of international 
cultural exchange, and the 
videotape the most nearly uni- 
versal unit for such exchange, 
owner and editor Chuck Azar 
developed the Translator to in- 
ternationalize the videotape. To 
Dromote the internationalization 
further, a printed list of all Image 
Translator owners will be sent 
to all subscribers, to enable 
them to swap tapes between 
countries. 



Improved approach in 
auto-focus camera 

A new Pentax 35-mm SLR 
camera, the ME-F, expected 
on the market in early 1982, in- 
troduces a new computerized 
through-the-lens electronic fo- 
cusing system. Measuring the 
actual focal contrast at the cen- 
ter of the field of vision, in a man- 
ner similar to that of the human 
eye. the system is claimed to be 
far more accurate than those 
that cover the whole field, or 
range-finder electronic systems 
that measure the image-field 
distance. 




PENTAX ME-F single lens reflex camera 

The new camera focuses cor- 
rectly on complex patterns, sub- 
jects behind glass, and over the 
whole depth-of-field range. 

The ME-F lets the photog- 
rapher know when the subject 
is in focus by means of a dual- 
signal indication: An LED lights 
in the viewfinder at the point of 
optimum focus and a beep sig- 
nal sounds. 

The list price of the ME-F— 
with zoom lens— is expected to 
be about $1,000. 



New Video Disc features 
demonstrated in France 

Dr. Jon K. Clemens, co-recipi- 
ent of the Rhein Prize 1979, and 
Director of VideoDisc Systems 
at RCA's research laboratories, 
demonstrated the advanced ca- 
pabilities of the new RCA "CED' 
(Capacitance Electronic Disc) 
system at the recent Vidcom 
convention in Cannes, France. 
Dr. Clemens showed such fea- 
tures as programmable random 
access, high-speed visual 
search, repeat picture, and auto- 
matic repetition of selected pro- 
gram segments. 

In demonstrating the visual- 
search feature, Dr. Clemens 
used the prototype system's two 



with new 35-mm-70-mm Zoom lens. 

search speeds, 16* and 120x. 
He also programmed the player 
to repeat sections of the disc, 
demonstrated its repeat-picture 
capability, and proved its wear- 
free feature by playing a still pic- 
ture from a single groove for 20 
minutes— amounting to 9,000 
replays of the same groove. 

No date was set for the in- 
troduction of those advanced 
VideoDisc player features to the 
market 



FAA renovating nation's 
air traffic control 

The Federal Aviation Adminis- 
tration is undertaking a program 
to upgrade air-traffic control 
computers throughout the 
country. The program is aimed 
at meeting projected air-traffic 
demands of the 1990's and be- 
yond. It will call for replace- 
ment of the 23 Air Route Traffic 
Control Center computers with 
an advanced system. 

RCA has been awarded a $4 
million contract to provide sys- 
tem engineering and technical 
analysis in the program. RCA's 
work will cover five areas: re- 
quirements specification and 
allocation; cost, schedule, and 

co n tinned on page 12 



Here's a professional, portable 
DC-20 MHz Oscilloscope with 
Id it yourself Heathkit savings 




Compact enough to tit under an airplane 
seat, the Heathkit IO-3220 represents out- 
standing value in its class. Weighing only 
16 pounds, the IO-322Q is designed for field 
service troubleshooters who need a light, 
portable battery-operated scope for use 
where AC power is not available. 

Dual-trace versatility: The IO-3220 allows you to com- 
pare two different signals simultaneously- to make input/ 
output comparisons, check phase relationships and 
accomplish other complex measurements. Algebraic 
functions add versatility. 

Special invert display function: Enables you to com- 
pare two waveforms that are nearly 180 degrees out of 
phase- by inverting one of the waveforms. 




FREE CATALOG 

Complete details on Heathkit oscilloscopes 
- and nearly 400 other electronic kits (or your 
home, work or pleasure- are in the new 
Heathkit catalog. Send the coupon at right 
tor yours today, or pick one up at any of the 
65 convenient Heathkit Electronic Centers' ' 
located throughout the U.S. and Canada. 
If coupon is missing, write Heath Co., Dept. 
020-866, Benton Harbor, Ml 49022. 




Heathkit 



•Mail O'der. F.O.B Benton Harbor, Ml 
Aiso available Assembled, mail order priced at 5995,00, FOB. Prices, specifications 
ana product avaiiaoility subject lo change wtlhoul notice. "Seethe white pages of 
your telephone booh tor the Heathkit Electronic Center nearest you Heathkit Elec- 
tronic Centers in the U.S. are operated oy Ventechnology Electronics Corporation. 
y-owned subsidiary of Zenith Radio Corporation, GX-387 




X-Y inputs for Lissajous measurements: 

Feed two separate input signals to the IO-3220. 

Wide DC-20 MHz bandwidth: The 10-3220 
can measure a very wide range of input signals. 

Outstanding sensitivity: Vertical signals as 
low as 2 millivolts can be accurately measured 
by the very sensitive IO-3220. Accuracy is as 

high as 3 percent (from 20-30 deg. C). on both vertical 

and horizontal measurements. 

Save more than 30% when you build it yourself; The 

IO-3220 Portable 20 MHz Oscilloscope Kit is value-priced 
at just $689.95* 

Easy to build: Thorough Heathkit assembly manuals 
take you step- by-step, from unpacking to final plug-in. 
Anyone can do it. And experienced service techs are just 
a phone call away, to help you during building or servicing. 



MAIL TO: Heath Company, Dept. 020-866 
Benton Harbor, Mi 49022 

□ YES, Please send me your free Heathkit Catalog. 
I'm not currently receiving your catalog. 

Name 



Address . 



City. 



. State _ 
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Now NRI takes you inside 

the new TRS-80 Model III 

microcomputer to train you 

at home as the new breed 

of computer specialist! 

NRI teams up with Radio Shack advanced 
technology to teach you how to use, program, and 
service state-of-the-art microcomputers. 
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It's no longer enough to be just a 
programmer or a technician. With mi- 
crocomputers moving into the fabric of 
our lives (over 250,000 of the TRS-80™ 
alone have been sold), interdisciplinary 
skills are demanded. And NRJ can pre- 
pare you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home in 
Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, 
more effective programs. And, with ad- 
vanced programming skills, the tech- 
nician can test and debug systems 
quickly and easily. 

Only NRI gives you both kinds 
of training with the convenience of 
home study No classroom pressures, 
no night school, no gasoline wasted. 
You learn at your convenience, at your 
own pace. Yet you're always backed 
by the NRI staff and your instructor, 
answering questions, giving you gui- 
dance, and available for special help 
if you need it. 

You Explore the New 

TRS-80 Model III 

Inside and Out 

NRI training is hands-on train- 
ing, with practical experiments and de- 
monstrations as the very foundation of 



your knowledge. You don't just program 
your computer, you go inside it... watch 
how circuits interact. . .interface with 
other systems., .gain a real insight into 
its nature. 





Training includes the new TRS-80 
Model III microcomputer, 6-funrtion LCD 
Beckman mult i meter, and the NRI Discovery Lab 
with hundreds of tests and experiments. 



You also work with a precision 
26-scale, 6-function LCD Beckman mul- 
timeter featuring full portability and a 
3 l /2 digit display. Using it along with the 
exclusive NRI Discovery Lab and your 
TRS-80, you perform over 60 separate 
experiments in all. You learn how to 
troubleshoot and gain greater under- 
standing of the information 
your tests give you. 

Advanced 

Technology 

Microcomputer Is 

Yours to Keep 

As part of your training, 
NRI sends you the new, state- 
of-the-art TRS-80 Model III micro- 
computer. This functional unit is 
complete with 65-key keyboard and 12" 
display in one desk-top unit. It features 



high-speed cassette loading, built-in 
interface for parallel printer, and provi- 
sions for optional disk drive. Its 4K RAM 
is internally expandable to 16K or 48K 
and its BASIC language is compatible 
with most Model I software. 

Along with your multimeter and 
the NRI Discovery Lab, this latest 
concept in advanced microcomput- 
ers is yours to learn with, yours to 
keep and use for your own personal 
programs, business use, and other 
applications. 

Send for Free 
Catalog... No 
Salesman will Call 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, 
L and facts on other electronics courses 

such as Complete Communications 
with CB, TV and Audio Servicing, 

Digital Electronics, eleven different 

interest areas in all. 

Send today, no salesman will ever 
bother you. Keep up with the latest 
technology as you learn on the world's 
most popular computer. If postcard has 




been used, write to NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 

NRI Schools 

McGraw-Hill Continuing 
Education Center 
fJil'ta 3939 Wisconsin Ave. 
I ■ 111 I Washington, D.C. 20016 
We'll train you for the good jobs. 





(TRS-80 is a irademark of the Radio Shack division of Tandy Cotp.) 
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WHAT'S NEWS 



continued from paw 6 



risk analysis; performance anal- 
ysis, simulation, and modeling; 
feasibility and trade studies, 
and technical management 
standards and practices. 

Super circuit chips 
speed data tenfold 

"Super chips," that Hughes 
Aircraft call "electronic circuits 
that resemble an array of 100 
Los Angeles street maps on a 
thumb tack," are now being de- 
veloped at Hughes" laboratories- 
Called Very High Speed inte- 
grated Circuits (VHSIC), they will 
be more reliable and require less 
power than integrated circuits 
now in use. 

The chip technology used in 
the program includes CMOS 
(Complementary Metal Oxide 
Semiconductor) and SOS (Sili- 



con On Sapphire). The SOS 
technology is especially signifi- 
cant for military systems, be- 
cause it is inherently hardened 
against radiation. 

Hughes has also received an 
Army contract to develop a high- 
speed electron-beam lithography 
system that will focus beams of 
electrons to write circuit pat- 
terns in submicron dimensions. 
Those circuit patterns will be 
converted into transistors and 
interconnects smaller than any 
now in production. 

Yankee chess computer 
is new world champion 

Chess Champion Mark V. made 
by SciSys Computer Inc. of New 
York City, emerged as the win- 
ner in the Commercial Division, 
| World Micro Computer Chess 




PHOTO-LITHOGRAPHY MACHINE that will be used to etch VHSIC circuits on 
chips the size of a thumbtack. Hughes and five other firms are In the program 
conducted by the Defense Department to develop the high-speed super- 
chips. The machine is being operated by Hughes technician Margaret Sanchez. 




THE CHESS CHAMPION MARK V. 

Championships, held last Fall in 
Travemunde. Germany. The 
tournament was held under the 
auspices of the International 
Chess Association and the 
World Chess Federation, it was 
open to all chess programs ex- 
ecuted by readily available one- 
chip microprocessors. 

The Chess Champion Mark V 
is an AC-powered chess com- 
puter with an integral LCD 
chessboard. Its 32K memory is 
many times more powerful than 
the average home computer, 
and its variable time control en- 
ables it to play any form of 
chess, from Speed to Tourna- 
ment. It can play 12 games 
simultaneously against humans, 
other computers, or even 
against itself. On request, it can 
analyze, comment, or advise on 
the game in progress, and can 
provide a complete game history 
or predict the outcome. 



Sony Corp sets up 
a U.S. laboratory 

Sony Consumer Electronics 
Laboratories (SOCEL) a division 
of Sony Corp of America, will be 
located in the Century Plaza in 
Paramus. NJ, reports Sony 
Corp. executive vice president 
Kenji Tamiya. The laboratories 
will conduct research, develop- 
ment, and design work, par- 
ticularly the areas of CATV 
systems and terminals, receivers 
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for direct satellite broadcasts, 
and videotext/teletext systems 
and terminals. "The laboratories 
will offer a unique opportunity 
for interaction between Ameri- 
can and Japanese engineers." 
said Mr. Tamiya. 

The new laboratory is the 
latest in a number of Sony 
"firsts" in America. In 1972 
Sony opened the first U.S. color 
TV plant owned by a Japanese- 
based company, in San Diego, 
CA, In 1977, it established what 
is now one of the largest mag- 
netic tape plants in the world, in 
Dothan. AL. The Sony Tech- 
nology Center in Palo Alto, CA. 
carries out broadcast equipment 
research, development, and 
manufacturing, and was the 
first Sony facility to be located 
outside Japan. 

Electronic newspaper 
debuts in Chicago 

NITE-OWL, a full-channel tele- 
text publication, is now being 
broadcast on WFLD-TV, Chan- 
nel 32, Chicago. Designed for 
late-night information, it sup- 
plies up-to-the-minute news, 
sports, weather, and other in- 
formation, and advertising. 

Information is presented in 
text form (teletext) on the 
screen. Teletext was first de- 
veloped in Great Britain and is 
now being offered commercially 
in the United States by Field 
Electronic Publishing. R-E 



LETTERS 



SENDING GOOD CW 

Fie on Herb Friedman, and a fig in his 
ear! He seems to be showing an infirmity 
of old age — intolerance — and maybe even 
a lack of good sense in "Communications 
Corner," Radio-Electronics, October 
1981. 

As a ham, from my earliest days, I tried 
diligently to send good CW, first on a 
straight key, then on a swiper (homebrew) 
and then on the ultimate (for those days): 
a bug (also homebrew). And. I, too, share 
his view that handwrought CW is a pure 
performing art. 

First ticketed in 1933, I am now (after a 
long layoff) a reconstituted ham. Once I 
got back on the air, I was thunderstruck 
by the bad straight key fists, the miserably 
misadjusted and misrun bugs, and that 
ultimate abomination: the key running its 
operator instead of the other way around. 
Do you ever hear a "6" sent with four dots 
any more? 

Then, I, too became aware of the beauti- 
ful CW coming from microprocessor key- 
boards, whether at 20 or 60 wpm. What a 
joy! As with good writing, I believe that 
CW should be sent with clarity and in- 
telligibility, and to hell with dialects or 
accents. If it takes a machine to do it, so 
be it! It's all right with me. 

So come on, Herb. Don't display the 
length and condition of your teeth. Get a 
good keyboard and join the fun. I have 
one (homebrew) and it's better than 
crackerjack. 
C.H. FRERES, KJ6G, 
San Diego, CA 



NIKOLA TESLA 

I would like to associate myself with the 
thoughts expressed in the letters by Marc 
Seifer and Vince Marasco in the June 
1981 Radio- Electronics about Nikola Tesla. 

Tesla is one of my favorites. I can turn 
on my Edison light bulb and visualize, in 
some vague manner. Tesla's rotating 
magnetic field at some remote point miles 
away. Yes, it is truly Tesla's rotating mag- 
netic field — the one he discovered before 
he invented a device wherein the field 
could reside and produce rotating power: 
the induction motor. And subsequently, he 
was forced to invent a device to generate 
that magnificent field— the polyphase 
alternator. 

Had Edison's proposal for electric 
power distribution prevailed, we would 
now have direct-current generating 
power plants spaced about every mile 
where electricity is in use today. And we 
would know no such thing as the sealed 
motor-compressor system used in modern 
refrigeration and air-conditioning sys- 



tems. Edison's DC voltage could not be 
stepped up or down with transformers, 
and the losses in his system would be 
great. 

What about electric-power transmis- 
sion without wires? Some large company 
— I would suggest Westinghouse— should 
embark upon a research project to redis- 
cover that lost art. 

I could go on and on. I am interested in 
Tesla and his discoveries. A machinist 
friend of mine is also fascinated, as are 
others in the electronics field. Had Nikola 
Tesla never existed, nevertheless, civiliza- 
tion would have required one like him just 
the same. 

Knowledgeable people have been 
made aware of most of the other great 
men of the past — so why not the unique 
Nikola Tesla? 
ALFRED C. POWELL, 
Pensacola, FL 

Why not, indeed? Well, you're doing 
your part. 



LED VU METER ENCLOSURE 

Reading through the May 1981 Radio- 
Electronics, I was struck by the appear- 
ance — in the article, "Build This LED VU 
Meter" — of an enclosure produced by our 
client, PacTec Corp., subsidiary of 
LaFrance Corp. I checked carefully for a 
reference to the PacTec Enclosure, to no 
avail. In fact, I noted that the kit for the 
Vll-1 available from BFA Electronics 
actually includes no case at all. 

Your readers might like to know that 
the case seen in the article is available 
from PacTec, Enterprise and Executive 
Avenues, Philadelphia, PA 19153. It is one 
of the series CM enclosures, and appears 
specifically to be a CM 5-200. 

We have many prototyping kits in our 
line. The kits are particularly useful to de- 
signers and hobbyists, and are available 
in a wide range of sizes. I hope that you 
and your readers will find this material 
useful. 

JON H, CLINCH, 

Larwin I Livers Associated, Inc. 

RADAR DETECTORS 

In reading the "Letters" department in 
Radio-Electronics, and being the owner 
of one of the best "Super Het" radar de- 
tectors on the market, I can only feel sorry 
for those people who must constantly chal- 
lenge the right to own and operate such 
devices. It is a shame that, for once, the 
foxes were "outfoxed themselves" by 
allowing a hole in the law big enough to 
continued on page 22 



WHY K40 

BECAME THE 

LARGEST 

SELLING 

CB ANTENNA 

IN JUST 

ONE YEAR! 




OFFERS A 

MONEY BACK 



DOUBLE GUARANTEE 

• TRANSMITS 
FARTHER 

• RECEIVES 
CLEARER 
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...THAN ANY ANTENNA 
IT REPLACES! 
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AN AMERICAN MADE PRODUCT 
FROM AN AMERICAN COMPANY. 

Catt your local CB Dealer 
For a FREE demo! 
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Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer, now is the 
time to do it. 

The new Sinclair ZX81 is the 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near.the price: only $149.95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about everything you 
couid ask for in a personal computer. 
A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the original Sinclair ZX80— the world's 
largest selling personal computer and 
the first for under S20O. 

In tact, the ZX81's new 8K Extended 
BASIC offers features found only on com- 
puters costing two or three times as much. 

Just look at what you get: 

■ Continuous display, including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

■Plus shipping and handling. Pries includes connectors 
for TV and cassette. AC adaptor, and FREE manual 



■ Mathematical and scientific functions 
accurate to 8 decimal places 

■ Unique one-touch entry of key words 
like PRINT, RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in Interface for ZX Printer 

■ 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-coiumn by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 



if you already own a ZX80 
The 8K Extended BASIC 
chip used in the ZX81 is available 
as a plug-in replacement for your 
ZX80 for only $39.95, plus shipping 
and handling— complete with new key- 
board overlay and the ZX81 manual. 
So in just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC Chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Order at no risk** 
We'll give you 10 days to try out 
the ZX81. If you're not completely satis- 
fied, just return it to Sinclair Research 
and we'll give you a f u II refund. 

And if you have a problem with 
your ZX81, send it to Sinclair Research 
within 90 days and we'll repair or replace 
it at no charge. 

"Does not apply to ZXS1 Kite. 





NEW SOFTWARE:Sinclair has 
published pre-recorded pro- 
grams on cassettes for your 
ZX81. or ZX80 with 8K BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog with your computer. 



ZX PRINTER: The Sinclair ZX 
Printer will work with yourZX81, 
or ZX80 with 8K BASIC. It will 
be available in the near future 
and will cost less than 3100. 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer, the ZX8i is expand- 
able. Sinclair's 1$K memory 
module plugs right onto the 
back of your ZX81 (or ZX80, 
with or without 8K BASIC). 
Cost is $99.95, plus shipping 
and handling. 



ZX81 MANUAL: The ZXSl 
comes with a comprehensive 
164-page programming guide 
and operating manual de- 
signed for both beginners and 
experienced computer users. 
A $10.95 value, it's yours free 
with the ZX81. 




Introducing 
the ZX81 kit 

if you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95? It's the same, full-featured 
computer, only you put it together 
yourself. We'll send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours, 
All you have to supply is the soldering iron 

How to order 

Sinclair Research is the world's larg- 
est manufacturer of personal computers. 

The ZX81 represents the latest 
technology in microelectronics, and it 
picks up right where the ZXSO left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new 2XB1 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order, simply call our toll free 
number, and use your MasterCard or VISA 
--v To order by mail, ptease use the 

jP^ ispupon. And send your check or money 
\ order. We regret that we cannot accept 
purchase orders or C.O.Dis. 

CALL 800-543-3000. Ask for op- 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These numbers are for orders 
on!y. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua. NH 03061. 
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MAIL TO: Sinclair Research Ltd., One Sinclair Plaza. Nashua, NH 03061 . 

NAME 

ADDRESS 



rCITY/STATE/ZIP_ 

tU.S. Dollars 




EDITORIAL 



The FCC's Teletext Non-Standard 



This issue of Radio-Electronics presents the third and concluding 
article of a series that describes the teletext proposal now before 
the FCC. When teletext is fully implemented, it will offer the 
general public interactive access to a virtually limitless supply 
of information — information that will be broadcast as part of a 
standard TV program. A special decoder attached to your TV set 
will pick off the information and display on the TV screen. To 
provide interactive access, the user will be tied to a central data 
bank via either a cable-TV connection or via a modem and tele- 
phone line. 

Teletext promises to provide a massive array of services to the 
general public. Some of the services being considered include 
home banking; home shopping, with purchases billed directly to 
your bank account and the items shipped direct to your front 
door; airline reservations; books; magazines; etc., etc. The pos- 
sibilities are endless, limited only by our imagination. Indeed, the 
benefits of a fully implemented teletext service will be enormous; 
it will even help energy conservation. 

Up until now, the FCC has been considering three systems: 
Prestel, Antiope, and Telidon. I say "up until how" because as we 
go to press the FCC has made a decision — actually a non-decision*. 
The FCC has ruled to let the three competing formats fight it 
out in the marketplace. That means that we will live with three 
incompatible teletext systems; consumers will be buying non- 
compatible teletext decoders until two of the competing formats 
die. 

At this point, I would like to remind you that the FCC was set 
up to regulate electronic forms of communication within the 
borders of the U.S. That was to maintain order and insure com- 
patibility for our citizens. Their latest ruling appears to contradict 
the very reason for the FCC's existence. What, may I ask, was the 
FCC doing for the last three years while it was supposedly con- 
sidering the three systems? Why did the FCC waste two years 
of an EIA subcommittee's time evaluating the three systems. And 
what answer will the FCC offer to those consumers who now must 
purchase three decoders to receive all teletext broadcasts instead 
of just one? I wonder what heights of non-wisdom have finally 
overtaken our non-commissioners in this non-ruling. 
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ART KLEIMAN 

Managing Editor 



Visit Your Heathkit 
Electronic Center* 

where Heath I Zenith Products are 
displayed, sold andSBrviced. 



PHOENIX, AZ 

2727 W.Indian School R<t. 

602-279-6247 

ANAHEIM, CA 

330 E. Ball Rd, 

714-776-9420 

CAMPBELL, CA 

2350 S.Bascam Ave. 

4 06- 377- B 920 

ELCERRITQ.CA 

6000 Potrero Ave. 

415-236-8870 

LA MESA, CA 

8363 Center Dr. 

714-461-0110 

LOS ANGELES, CA 

2309 S. Flower St. 

213-749-0261 

POMONA. CA 

1555 N . Orange Grove Ave. 

714-523-3543 

REDWOOD CITY, CA 

2001 Middiefield Rd. 

415-365-8155 

SACRAMENTO, CA 

1860 Fulton Ave. 

916-486-1575 

WOODLAND HILLS, CA 

225 04 Ventura Blvd. 

213-683-0531 

DENVER, CO 

5940 W. 38th Ave. 

303-422-3408 

AVON, CT 

395 W. Main St. (Rt. 44) 

203-678-0323 

HIALEAH.FL 

4705 W. 16th Ave, 

305-823-2280 

PLANTATION, FL 

7173 W. Broward Blvd. 

305-791-7300 

TAMPA, FL 

4019 W. Hillsborough Ave. 

813-886-2541 

ATLANTA. GA 

5285 R os well Rd. 

404-252-4341 

CHICAGO. II 

3462-66 W. Devon Ave. 

312-583-3920 

OOWNERSGROVE.IL 

224 Ogden Ave. 

312-852-1304 

INDIANAPOLIS. IN 

2112 E. 62nd St, 

317-257-4321 

MISSION, KS 

5960 Lamar Ave. 

913-362-4486 

LOUISVILLE, KY 

12401 Shelhyviile Rd. 

502-245-7811 

KENNER.LA 

1900 Veterans 

Memorial Hwy. 

504-467-6321 

BALTIMORE, MD 

1713E.JoppaRd. 

301-661-4446 

ROCKVILLE, MD 

5542 Nicholson Lane 

301-881-5420 

PEABODY. MA 

242 Andover St. 

617-531-9330 

WELLESLEY, MA 

165 Worcester Ave. 

617-237-1510 

DETROIT, Ml 

18645 W. Eight Mile Rd. 

313-535-6480 

E. DETROIT, Ml 

18149 E. Eight Mile Rd. 

313-772-0416 

HOPKINS, MH 

101 Shady Oak Rd. 

612-938-6371 

ST. PAUL, MN 

1645 White Bear Ave. 

612-778-1211 



BRIDGETON.MQ 
3794McKelveyRd. 
314-291-1850 
OMAHA, NE 
9207 Maple St. 
402-391-2071 

ASBURY PARK, NJ 
1013 State Hwy. 35 
201-775-1231 

FAIR LAWN, NJ 
35-07 Broadway (Rt. 4) 
201-791-6935 
AMHERST, NY 
3476 Sheridan Dr. 
716-835-3090 

JERICHO, LI. NY 

15 Jericho Turnpike 
515-334-8181 

ROCHESTER, NY 
937 Jefferson Rd. 
716-424-2560 

N, WHITE PLAINS, NY 
7 Reservoir Rd. 
914-761-7690 
CLEVELAND, OH 
28100 Chagrin Blvd. 
216-292-7553 

COLUMBUS, DH 
2500 Morse Rd. 
614-475-7200 
TOLEDO, DH 

48 S. Byrne Rd. 

419-537-1887 

W0ODLAWH.0H 

10133 Springfield Pike 
513-771-8850 

OKLAHOMA CITY, OK 

2727 Northwest 

Expressway 
405-848-7593 

PORTLAND, OR 
-see Vancouver, WA 

FRAZER.PA 

630 Lancaster Pike 
(Rt. 30) 
215-647-5555 
PHILADELPHIA. PA 
6318 Roosevelt Blvd. 
215-288-0180 

PITTSBURGH, PA 

3482 Wm. Penn Hwy. 

412-824-3564 

WARWICK, Rl 

558 Greenwich Ave. 

401-738-5150 

DALLAS. TX 

2715 Ross Ave. 

214-826-4053 

FORT WORTH, TX 

6825-A Green Oaks Rd. 

817-737-8822 

HOUSTON, TX 

1704 W. Loon N. 

713-869-5263 

SAN ANTONIO, TX 

7111 Blanco Road 

512-341-8876 

MIOVALE, UT 

58 East 7200 South 

801-566-4626 

ALEXANDRIA, VA 

6201 Richmond Hwy 

703-765-5515 

VIRGINIA BEACH, VA 

1055 Independence Blvd. 

804-460-0997 

SEATTLE, WA 

505 8th Ave. N. 

206-682-2172 

njKWILA, WA 

15439 53rd Ave. S. 

206-246-5357 

VANCOUVER, WA 

516 S.E.Chkalov Drive 

206-254-4441 

MILWAUKEE, Wl 

5215 W. Fond du Lac 

414-873-8250 



■Unlla of VefilBcnnougy Eltctronics Corp. CP-198A3 
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CLEAR.QUICK. QUIET. 

ALL THREE, ONLY $1,095.* 



You get sharp, easy-to-read printouts. You get them fast, 
over 150 characters per second, from a printer that's loaded 
with convenience features. 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer. It produces up to 300 lines per minute with 
whisper-quiet smoothness. The entire 95-character ASCII 
set prints in uppercase and lowercase with descenders, in 
a 9x9 matrix. All functions and timing are microprocessor- 
controlled. 

The features described below tell only part of the story. You 
have to see it in action to know how good it really is. 



Pick the store nearest you from the list at left. And stop in 
today for a demonstration of the Heath /Zenith 25 Printer. If 
you can't get to a store, send $1 .00 for the new Zenith Data 
Systems Catalog of assembled commercial computers 
and also receive free the latest Heathkit Catalog. Write 
Heath Co., Dept. 020-864, Benton Harbor, Ml 49022. 

HEATH/ZENITH 



Your strong partner 



Adjustable tractor-feed 
width with dual sets 
of tractors for smooth, 
bi-directional paper 
movement. Adjustable 
vertical and horizontal 
tabs. 



Character pitch is hard- 
ware or software-select 
able at 10, 12, 13.2 and 
16.5 characters per 
inch, for a maximum of 
222 characters per line 
That gives you great 
flexibility in setting 
up forms. 



Standard RS-232C 
interfacing for compati- 
bility with most systems. 
Also 20mA current loop 
serial interface. 



Uses standard edge- 
punched papers in 
single or multiple forms 
or fan fold. 



Software- or hardware- 
se lee table baud rates 
atH0,l5O,300,6O0, 
1200, 4800 and 9600. 




Character set includes 
33 block graphic 
characters for charts 
and graphs. 



Heavy-duty construc- 
tion for reliable opera- 
tion and long life under 
daily use. 



Convenient cartridge 
ribbon for quick, no- 
mess replacement. 



Completely enclosed 
cabinet muffles sound 
for quiet operation. 



Special detectors tell 
you when you're out 
of paper or when paper 
jams. 



■In kit form, F.O.B. Be won Harbor, Ml Also available completely assembled and 
tested at 51,595. Prices and specifications are subject to change without notice. 



CP-204A 
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AtOE,youget 
electronic* 




training 

from 

specialists. 

If you're interested in learning how to fix air 
conditioning, service cars or install heating systems — 
talk to some other school. But if you're serious 
about electronics . . . even earning an Associate Degree . 
come to CIE —The Electronics Specialists. 




to 
y 

z 

c£ ( —*' Special Projects Director 

o Cleveland Institute of Electronics 
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My father always told me that 
there were certain advan- 
tages to putting all your eggs In one 
basket. "John, he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 

Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 

Specialists aren't for 
everyone. 

I'll tell It to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool — and want the training it takes 
—to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds— then answer 
tills ad. You'll probably find CIE has 
a course that's just right for you! 

At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics Is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
Ideas. So, look for a program that 
starts with ideas— and builds 
on them. 

That's what happens with CIE's 
Auto- Programmed® Lessons. Each 
lesson uses world-famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely , . . before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In fact.depcnding on the course 
you take, you'li do most of the basic 
things professionals do ever)* day— 
even use a Digital Learning Laboratory 
to apply the digital theory essential 
today to keep pace with electronics 
in the eighties. 



Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" die characteristic 
waveform patterns of electronic 
equipment. 

Tou work with c\pc ri- 

enced specialists. 

When you send us a completed 
lesson, you can be sure It will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get It fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 

People who have known 
us a long time, think of us 
as the "FCC License 

School," 

We don't mind. We have a fine 
record of preparing people to take . . . 
and pass . . . the government- 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 




the exams get their Licenses. You 
may ah-cady know that an FCC 
License is needed for some careers 
in electronics — and it can be a 
valuable credential anytime. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree hi Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Find out more! Mail this 
card for your FREE 
CATALOG today! 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if yon are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists — CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine ), 1 776 East 1 7th 
Street, Cleveland, Ohio 441 14. 



Pattern shown on oscilloscope screen is simulated. 



177B East 17th Street, Cleveland, Ohio 44114 

LJ M CfS ... John, 1 want to learn from the specialists in electronics — CIE. 
Send oic my FREE CIE school catalog— including details about the Associate 
Degree program — plus my FREE package of home study Information. 

Print Name _ — 



■ CIE 

l 
i 

I 
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l 
l 
I 

| Mail today! 



Cleveland Institute of Electronics, Inc. 



Address. 

City 

State 

Age 



.Apt.. 



^Zip. 



.Phone (area code) 



Check box for Ci. I. Bill information: □ Veteran 



□ Active Duty 
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50MHz 

DUAL TRACE 




MODEL MS-6050 

THE FEATURES 
YOU WANT 



• 6" flat faced PDA/CRT with 15kV 
acceleration, internal graticle and ex- 
ternal trace rotator. 

• 50MHz dual trace |-3db), 70MHz 
(— 6db); triggers beyond 8OMH2, rise 
time ~7ns. 

• Built-in signal delay of 50ns in display, 
plus trigger delay of 1 00ms to 1|ts in 5 
steps plus vernier. 

• 1 mV sensitivity thru 1 0MHz, 5mV thru 
50MHz; with CH2 invert. 

• Time base has 20 ranges from 0.2fis 
to Q.bs/Div plus x5 magnifier. 

• Fully shielded switching regulator 
power supply and shielded trans- 
former. 

• Has TV sync, X-Y or X-Y-Z. 

• Clean lay-out with glass PCB's etc. for 
easy service and calibration. 

• Complete with two hook-on probes, 
spare fuse and detachable UL listed 
AC cord. One year parts and labor 
warranty. 



AT PRICES 
YOU CAN AFFORD! 



MODEL MS-6050 
MODEL MS-6040 
(Same as shown 
above but 40MHz 
dual trace with 
sweep delay only) 



NORTH 
AMERICAN 



10 Up 
1-9 Ea. Each 

$1079 $1025 
899 825 



* 



SOAR 

corporation 



1 1 26 Cornell Avenue, Cherry Hill. NJ 08002 
Tel. (609) 488-1060 
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LETTERS 



continued from page 13 



squeeze my Q-1000 detector through. 

I don't believe for one moment that the 
policeman operating the radar unit is 
primarily interested in saving my life on 
the roadways, or is instructed and knowl- 
edgeable enough to use the device with- 
out error. When I see a policeman just 
sitting behind a bush, operating those 
objectionable devices, I see my state and 
local tax money being wasted. 

With crime the way it is today, I think 
that speeding is the lowest rung on the 
ladder when it comes to breaking the law. 
If as much time went into combatting 
other areas of crime as is spent in playing 
"cat and mouse" with the motorist, I think 
we would see a sharp decline in crime in 
those really important areas. Besides, if it 
were not for the high revenue collected 
by ticketing motorists for their deeds, I 
doubt whether we would see policemen 
just sitting around, relaxing in their cars 
with their radar units. 

To say that every radar- detector owner 
has it solely for the purpose of speeding 
without getting caught is like saying that 
anyone who owns a gun is planning a 
bank job or an assassination. What the 
complainers need is to be tagged by 
radar; then their attitudes would change. I 
have seen so many radar traps that were 
cleverly set up, that I hate to think about 
how much money was collected that way. 

Let us face the facts: As long as radar is 
used the way it is, and radar detectors are 
legal— as they should be— then the game 
will continue on the highways. I, for one, 
will continue to plug in my detector for 
protection. 
M.J. RYBICKI, 
Berwyn, IL 

THE PIANOCORDER 

We read Warren Baker's article about 
the Pianocorder in your November 1981 
issue with much interest, tt is certainly a 
fascinating development, and we are 
pleased to have licensed Superscope to 
reproduce many of our piano rolls on 
their cassettes. 

I do object to a few minor points, how- 
ever. The so-called "old-fashioned" 
pneumatic players are still being manu- 
factured by the thousands; and so are the 
rolls, which are not nearly as "fragile" as 
you might be led to believe. Some of our 
products are 80 years old, and still per- 
forming well. 

In addition, rolls bear not only the 
music but the printed lyrics as well, posi- 
tioned to appear simultaneously with 
their corresponding notes. Grouping 
around an "old-fashioned" player, and 
singing along with the rolls, is a pleasure 
that no electronic update has yet sur- 

QRS MUSIC ROLLS, INC.. 
Robert J. Berkman, Adm. Assistant 

BACKSCATTER 

I'd like to comment on the article by Mr. 

Stanley Leinwoll, "Why Radio Moscow is 

continued on page 103 
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NEW! 

WP-709. 

Double-slot 

Supplyst 1M 

power supply. 



Outputs: 5V or 13V DC, 

adjustable ± V/ 2 V 

■ 

Zero to 7.5 amp, each voltage. 

* 

Two LED displays, 

monitor V or A - 

or two DC voltmeters 

■ 

Adjustable current limiting 
Only 



Power supplied: i 

1 3 V or 5 V. Measure circuit 

adjustable voltage #1 



Measure circuit 
voltage #2 



$299.75. 



DC power to test logic or mobile 
equipment. Another VIZ Value 



HERE'S REAL PRECISION 
Select the precise voltage you want: 
5V or 13V. adjustable ± 1 X>V at each 
range. Output is laboratory quality. 
Ripple less than 10mV. peak to peak. 
Regulation better than 0.1%. 

HERE'S REAL POWER 

Up to 7.5 amp. at each voltage— 



plenty for computer circuits, PA 
systems, mobile transmitters, autos, 
boats, planes. 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V Two3-digit 
LED displays permit continuous 



monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP-709 is like two precision 
power supplies for a price less than 
you might pay for one— PLUS two 
digital DC voltmeters. 



VIZ Supplyst 




TM 



power supplies with digital displays of voltage and current 



WP-705 $269.95 

Single output 
0-50VDC 0-2A. 

WP-707 $074.75 

Dual output 
Two 0-25VDC. 0-2A. 



Fully regulated, adjustable current limiting power sup- 
plies, PLUS two built-in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 



WP-706 $295.95 



Single output 
0-25VDC. 0-4A. 



WP-708 $424.95 

Triple output Two 0-20VDC, 0-2A. 
One 5VDC, 0-4A. 



VIZ DC power supplies 



Fully regulated, continuously adjustable voltage 

outputs with short circuit protection. 

Analog meters and overload indicators. 
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Single WP-703A 
0-20VDC. 0500mA 



Dual WP-702A Two D-20V0C. 0-200mA $150.75 



Single WP-704A 
0-40VDC. 0-250mA 

VIZ RELIABILITY 



$107.00 



$117.55 



VIZ is a 50 year-old company. Our instruments are 

fully warranted, parts and labor, for a year. 

All items tested to NBS standards. We offer service and parts 

availability for a minimum of ten years. Over 15 repair depots in U.S.A. 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you 




Look to VIZ for value, quality, availability. 
Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 



CIRCLE 7 ON FREE INFORMATION CARP 



SATELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 



TELETEXT 

LOOK-ALIKE 

SERVICES 



Although line 21 of the vertical blanking interval is used primarily for closed captions for 
people with impaired hearing, a number of new activities are making that channel look 
more like teletext. Dozens of programs on ABC, NBC, and PBS are transmitted with 
those closed captions each week: a special TeleCaption decoder is required. 

But in the past few months, several projects have gotten underway to add more text 
services. For example, early in the year the networks began transmitting "InfoData," 
which is a text sequence, used intially to announce which programs will be captioned 
during the coming week. More recently, KCET-TV Channel 28 in Los Angeles began 
carrying "Newsline," a version of the Associated Press news "ticker" used by cable TV 
systems. In that service, electronic versions of the news wire scroll across the screen of 
TV sets keyed into the captioning system. WHA-TV in Madison Wisconsin, KWCM-TV 
in Appleton, Minnesota and WNET in Newark, NJ are planning similar news and in- 
formation systems on line 21. All are public-TV stations. 



TEXT VIA 
SATELLITE 



Several teletext packages, intended primarily for cabie-TV usage, are going aioft via 
satellite during the coming months. The most ambitious is one that will supplement 
"The Weather Channel," a new all-day weather-information service due to get under 
way in 1982. The teletext portion will include local weather reports transmitted from the 
Weather Channel's Atlanta headquarters to "Weather STAR" addressable teletext re- 
ceivers in various cities. Meanwhile, another 24-hour text-only weather-information 
service, "View Weather," is being transmitted as part of the CableText package on 
Satcom I Transponder 6. 

Perhaps the most substantial teletext-via-satellite project is the one now under way at 
Time Inc. About 4,000 pages of information are being sent over a full transponder from 
Time Inc. headquarters in New York to Southwestern Cable TV in San Diego (owned by a 
Time subsidiary) as part of a major teletext test. 



AROUND THE 

SATELLITE 

CIRCUIT 



Blonder-Tongue Laboratories, a long-time respected supplier of cable-TV hardware, 
is getting into the earth-station business with a new dish and earth-station modulator. 

Forget any ideas about using satellites to collect solar power and beam it down to 
earth as the next big wave of satellite activity after communications satellites. The U.S. 
Department of Energy gave a tentative approval to such a concept, which would 
probably take 50 years to put into place. But a few months ago the National Research 
Council recommended against such a plan, saying it would be far too costly — as much 
as 3 trillion dollars. Furthermore, such a solar-power satellite would probably create inter- 
ference with communications satellites and there would be other technical and political 
problems In developing such a system. But, just in case, NASA is going to continue 
keeping an eye on the idea. ,,, 

Metromedia is now sending tne Merv Griffin Show to TV stations; Merv's show is 
transmitted on Westar III every morning, to be taped by stations which run it later in the 
day. 
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CANADIAN 

JUDGE 

APPROVES 

PRIVATE 

TERMINALS 



A British Columbia judge has found an apartment-house manager "not guilty" of ac- 
cusations that he operated a private satellite dish to provide video programming to 
tenants. The decision is seen as a victory for backyard satellite-receiver users in 
Canada, where the federal government has been trying to crack down on use of such 
private terminals. The ruling, however did not resolve the question of reception of 
video transmissions via satellite from across the border. 

Meanwhile, prosecuters in other Canadian provinces are continuing their cases 
against other private-terminal owners — both commercial operators (such as the apart- 
ment-house manager) and personal users. The Canadian Radio-Television Commis- 
sion requires earth-station operators to have a technical certificate and a broadcast 
license. r-e 



PERFORMANCE 
BEYOND PRICE 




Just what you expect from Data Precision. 



A Better Way to Get 
A Better Meter. 

If you've been holding off getting a 
digital meter until the right dea! came 
along, it's here! 

Data Precision is offering better-than- 
ever prices on its most popular high- 
performance hand-held 3Vi digit meters. 
It's the ideal time to get rid of finicky, 
hard-to-read analog meters — or even 
digital meters that have seen better days. 

No matter what you measure, now's the 
time to upgrade your bench. With 
Data Precision, 

3Vi DMMs 

Model 936: SM&S145 with coupon 
Model 935: $JS« S135 with coupon 

Get 29 ranges with all the functions, 
with 0.1% basic accuracy, protection up 
to 6kV spikes and hi/lo ohms excitation. 
All in a one-hand case toughened for the 
field, yet accurate enough for most 
bench needs. 

Both models read lOOftV-lOOOVDC, 
100/iV-700VAC; 1/*A-2A AC or DC; 
100mfl-20Mn. 

The 936 also features audible continuity 
beep and overvoltage alarm, for faster 
"eyes-off" testing. 



CAPACITANCE METER 

Model 938: S2M S199 with coupon 
Measure from O.lpF to 2000/iF with 2>Vz 
digit 0.1% accuracy. This surprisingly 
economical meter offers immediate direct 
reading, and simple pushbutton operation, 
outperforming capacitance meters, DC 
time constant meters, and even bridges 
costing 2 to 5 times as much. 

TEMPERATURE METER 

Model 940: 5198 SI 75 with coupon 
You can read -65 °C (-85 °F) to 150°C 
(302 °F), with 0.1° resolution below 200°. 
You also get a detachable 6" semiconduc- 
tor probe with 4' cable. The 940 offers an 
extremely short settling time, and main- 



tains 0.4°C (0.7°F) accuracy. 

Every one of these high-performing LCD 
meters operates up to 200 hours on a 
standard 9V transistor battery, and is 
warranteed for 2 full years. 

We want you to discover Data Precision 
quality, so from now through March 31 
we are offering a S20.00 saving when you 
present this coupon to one of our 
distributors. 

Visit your local Data Precision 
distributor. Or call toll free 

(800) 343-8150 or (800) 892-0528 

in Massachusetts for the name of the 
distributor nearest you. 



Save $20.00 on a Data Precision 935-6 DMM, Capacitance Meter or Temperature Meter 

(any quantity) 

1 




Name 



and ■— 



Address 



Offer expires March 31, 1982. 




Da U P recisi on D i v i sion of Ana I ogie Corpo ra t ion 



Pnces USA 



pc 



® 



DATA PRECISION 

Dl VISION OF ANALOGIC CORPORATION 



Data Precision , Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923, (617) 246-1600, TELEX (0650) 921819 
CIRCLE 17 FOB DEMONSTRATION CIRCLE 83 FOR ADDITIONAL INFORMATION 






ECC is a registered trademark of Philips ECG, Ine 
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When you think about the number o 
new electronic gizmos that come off th. 
boat every year, it's staggering. 

If you happen to be a repairman, it's 
enough to drive you crazy. It seems 
there's absolutely no way for you to 
keep on top of all those new electronic 
components required. 

But don't worry. There's a very easy 
way to keep up. Get a Sylvania ECG a 
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Sylvania 



Semiconductors 




Master Replacement Guide 

Entertainment • Industrial • Commercial 
Equipment Maintenance and Repair 



nents for foreign parts 



faster Replacement Guide from your 

>rulips ECG distributor. 
It cross references more than 170^000 

idiistry part numbers to over 2,500 
XG devices including most ot the 
iard-to-find foreign parts. 

You get concise descriptions on each 
vith clear illustrations of packaging and 
•ircuit diagrams. And, you have the full 
echnical resources of Philips at your 



disposal for any tricky replacements 
vou might have questions about. 
What's more, the ECG parts you 

receive are of the highest quahty. Spec- 
ifications on these devices are : equaUo, 
and usuallv exceed, those of the ongi 
nal part. To maintain quality and per- 
formance levels, all of the ECG s are 
checked in accord with military stan- 
dard testing procedures. 

C.RCLE IS ON FREE 1HFOMIATKW CARD 



But the best part is that you don t 
have to go every which way to get 
them. You just go to your nearest 
ECG distributor. 

PhiiipsECG 

J Nonh America Vh'l'ps (.u.»p««7 
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omplete Electronics 
upply Catalog 



FOR ADDITIONAL 
COPIES, CIRCLE 
READER SERVICE 
NUMBER 13 



...A BOOK FULL OF 
EXCITING PRODUCTS! 



THE COMPLETE ELECTRONIC WORKSHOP 
OFFER 

* CapacStoi Km 

• I C Kit 

* Space- Saving Storage Clblnell 

* Tiesaure Hunter Metal Detector 

■ New &eckman HDlQO Multt-Meter 
» Beckman Hand-Held Mftlin 

> Toot Kit* 
LM-3 Logic MdflltQi 
RetHlor Ku 

Triple Regiuijiifd P C Board 
DM-1 3 fletlalor Subaiimiion Box Kit 
Hklactil 50 MNi Scoop 
, Hitachi 10Q MHz Scape 

■ DM. il Frequency Meier Module 

* DM- Ml LOW Ohm Mfifr Modulo 

• DM-i; &- Channel Scope Multiplexer 

• DM fl Capacitance Meier Module 

• DM'? 550 MHi Frequency Counter 

■ DM '.. ft DM'SA Circuit DesJgnert 

* DM50 Power Supply Adapter 

• DM-G Triple Powei Supply Bargain 

• DM'2 Function Generator 
•DM4 Pulte Generator 

* PrrjtO' Board Solderleat Breadboards 
- LM-1 h LM-2 l . - Monitors 

Ttte Idea Box ft AcceMor<» 
-'itacihi OacLlloicopei 



ipenmenlor & Q T Socketa ft But Strip* 

001 650 MHi Frequency C *— 

9D1 Funcllon Generator 



iDl Frequency Standard 

jQI 0bq.i1 si Capacitance Meier 
.la i 50 Hand-Held Frequency Counter 
ProtD-Cllp* ic Tf-*1 cupi 
vVKl Wire Jumper Kit 
Inilr 

PS 203, PQ-203AK A PB-2Q3A Powered Prolo 
Board 1 Breadboard! 
L P- 1 ft LP'2 Locjlc Proo«l 
LP-3 ft DM ^ Probea 
DP-1 Logic Putter 
LTC-1 ft LTC-2 Logk Analyst Ten Kllaj 
PrObe Acceif orlei 
B1K 15 WHi Scope 
B&K iHHr] Scope 
BA K Portable Tranilalor Teller 
BftK Capacitance Mater 
BAH Function Generator 
BAH RF Generators 
AJphlcom Computer Printer! 
Sharp PC-1 211 Pockel Cnnnpuler 
Sharp Prlnlar. CailOtle Inlerface 
Albla Digital Thermometer 
fi.it.nji Technical Library Seiecllom 
550 K Frequency Counter Kit 
mpa-1 ft Q HA- 1. Hardwire Pr/ata ft OuicK Hrjok! 
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MXR Model f 56 
CX Decoder 
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MXR INNOVATIONS. INC. (740 DRIVING 

Park Avenue, Rochester, NY £4613) 
offers an interesting line of audio acces- 
sories. Their latest one is a CX decoder, 
the model 156. 

As you must be aware by now, CX is 
a compatible companding system for 
CA'-encoded records. Without a de- 
coder, the records sound normal. With 
a decoder, they attain a dynamic range 
of about 85 dB. with the extension being 
at the "quiet" end. That means that the 
noise floor drops by 20 dB. resulting in 
virtually noise-free playback and a 
much more natural-sounding reproduc- 
tion of the recorded material. 

My first experience with the model 
156 decoder was uncanny. I cued the 
turntable arm, stepped back, and 
waited for the music to begin. Nothing 
happened. Thinking that maybe I had 
switched my speakers off, I went up to 
check them. As I was looking, the 
music began. There'd been no noise 
when the stylus contacted the record, 
and no noise from the lead-in groove. 
Nothing! 

And the quality of the sound! Loud 
passages were, of course, loud — CX 
doesn't concern itself with headroom. 
What was amazing was that during 
quiet passages, I could hear things that 
I would otherwise have missed because 
of record surface-noise. And. between 
cuts, there was nothing to indicate that 



a record was on the turntable — just 
dead silence. It was like being present 
at a performance in a hushed room. The 
only thing you heard was what you 
were supposed to hear, and then, you 
heard it all. It's something that has to 
be experienced to be believed. 

About the time you read this. CBS is 
expected to have about 50 CX-e ncoded 
records on the market, and a number of 
other recording companies have signed 
agreements with CBS to also use the 
CX companding system. 

The MXR decoder 

The model 156 is extremely simple to 
connect and use. Two sets of audio 
cables connect it to the tape-recorder 
loop of your preamp or receiver: it ob- 
tains its power from a 1 1 7- volt power 
line. (My early-model decoder did not 
have provisions for restoring the use of 
the jacks that it occupied; MXR tells 
me that this will be remedied in later 
models. In any event, the fact is that 
the decoder can be placed just about 
anywhere in the loop with other equip- 
ment, thus still allowing your sound 
system full flexibility.) 

All the controls are located on the 
small unit's front panel (the jacks are 
on the rear apron), A 7-inch calibration 
record is included with the decoder, 
and calibration is simply a matter of 
playing the record and adjusting the 
REFERENCE LEVEL control until neither 
one of the two LED's mounted in the 
front panel is on. That's all there is to 
it. The adjustment isn't even critical — 
an error of as much as 6 dB will not be 
noticeable. 

After the unit has been calibrated, 
nothing has to be adjusted until a dif- 
ferent phono cartridge or amplifier is 
brought into the system. 

Aside from the reference level 
control, there are only two others — one 
for DISPLAY that brings the LED's into 
the circuit, and one to switch the de- 
coder into or out of the system. There's 
no power switch — the device draws 
only 2.4 watts when in use and the as- 
sumption is made that it will probably 
be connected to a switched outlet on 
your equipment, anyway. 

The frequency response of the de- 
coder is given as 20 Hz-20 kHz, +0, 
-0.5 dB. THD is less than 0.09% over 
that range, with 0.05% typical at I kH7. 
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Total dynamic range available is speci- 
fied as 100 dB. 

The manual, while short, explains 
everything you'll need to set up and use 
the decoder. 

One word of caution: The decoder 
works only for Of-encoded records. If a 
CY-encoded record is recorded on tape 
and played back through the decoder, 
only the characteristics of the material 
on that record wii! be modified: any 
tape hiss that was present before will 
stilt be there. 1 

Finally, while CX records are on the 
shelves, they may be hard to locate — 
the fact that a recording is Of-encoded 
is shown on the back of the jacket, not 



the front. (That may be due to the fact 
that, since the records can also be 
played on ordinary equipment without 
a decoder, the record companies don't 
want to scare away record buyers who 
don't know about the system and don't 
have special equipment.) Once CA'gets 
a foot in the door, though, the CX logo 
will probably move to the front, where 
it can easily be seen. 

The MXR model 156 decoder is a 
good example of how simple it is to im- 
prove the pleasure you can get from a 
good recording. It has a suggested list 
price of $99.95. ..and don't forget to 
watch for the CX logos on the back of 
the record jackets. r-e 



Get MORE in capacitor 
types and ratings at a 

Sprague Q-LINE Distributor 

No matter what type of capacitor you're looking for, look for it on a 
Q-MART® capacitor display. You'll find exactly what you want. That's be- 
cause the Sprague Q-LINE features a computer-selected inventory of 
most-frequently-used capacitors. And blister-pak packaging keeps the 

capacitors clearly visible and fully 
1^01 Q-MART protected. 
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For detailed information on all Q-LINE products (capacitors, switches, chassis 
boxes, optoelectronic devices, DIP/SIP components, resistors, wiring compo- 
nents, etc.) write for 40-page Catalog C-652to Sprague Products Co., Distributors' 
Division of the Sprague Electric Co., 509 Marshall St., 
North Adams, Mass. 01247. 



Where MORE Is more than a promise. 
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Sabtronics Model 8610A 

600-MHz 

Frequency Counter 
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FOR ANYONE— WHETHER HE'S A TECH- 

nictan, ham. or designer— who has to 
measure signal-frequencies, a frequency 
counter is a necessity. For a long time I 
tried getting along without one. f 'd bor- 
row one from friends or. more usually, 
take the equipment to be checked out — 
usually an amateur radio handie-talkie 
or a piece of digital equipment I'd put 
together — to someone who had a 
counter. 

Eventually that became too much. 
The stuff I was building was getting too 
awkward to carry, and frequently re- 
quired more than a simple yes-or-no 
frequency check. So. I finally broke 
down and purchased a counter of my 
own. 

My choice was the Sabtronics model 
86I0A 600-MHz counter. Although it 
has a smaller brother (the model 8! 10A, 
good to 100 MHz) and a bigger one (the 
model 8QQ0B, that goes up to I gigaherz). 
the 600-MHz version offered just what 
I needed, with a little bit to spare. 

It covers all the radio bands I use and 
has a low-frequency limit of 20 Hz; 
some of my projects involve audio fre- 
quencies and the mode! 8610A is ideal 
for that end of the spectrum, too. 

Putting it together 

The counter is available either as a 
kit or assembled. Naturally. I chose the 
kit form. I was very pleasantly surprised 
with the quality of the components — 
and of the manual — that came with the 
kit. The main PC board is silk-screened 
and solder masked. The 600-MHz pre- 
scaler board is not. but very clear dia- 
grams make it difficult to go wrong. 

The construction manual is excellent. 

There are plenty of diagrams and 

(literally) step-by-step instructions with 

continued on page 32 
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" Ybu 

fix TVls... 

what brand 
should I 



You're on the spot. 
Any set you tell your 
customer about has a 
chance of failing sometime. 

But though we're not 
saying we're perfect, we'd like 
you to recommend RCA. 
Because we're sure your 
customer will love its picture 
performance. 

You can find the 
problem and repair it 
quickly if anything does 
go wrong. Because with 
RCA's unitized chassis, 
failures are easy to handle. 



get? 

RCA gives frequent 
hands-on workshops, as 
well as lectures. So when 
failures do occur, you'll 
be ready. 

RCA has more than 
500 parts distributors 
nationwide. We have this 
large network because we 
don't want you to have to 
wait too long for parts. 

We also keep your 
inventory expenses lower by 
using components instead of 
modules, in most circuits. 



99 



We know your 
customers think you're 
responsible for everything 
about their sets. 
Good and bad. 
And that's why we here 
at RCA are doing everything 
possible to make sure that 
when you finish a service call, 
everybody's smiling. Your 
customer's happy with your 
recommendation. 
And you're still the 
expert. 




RCA IS MAKING 
TELEVISION 
BETTER AND BETTER 



For your Free subscription io RCA COM- 
MUNICATOR, our ii^igatinc of news and advice Tor 
service lechnicians, -write RCA, Depi. 1-455, fiflfJ Noilh 
Sherman Drive, lndumap*ili\ IN 4R20I : 
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EQUIPMENT REPORTS 



continued from page 30 



a space for you to make a mark indi- 
cating that you've successfully com- 
pleted that step. 

There are also a number of construc- 
tion hints along the way, at places 
where a novice builder might find him- 
self wondering exactly what he was 
supposed to do. There's even an intro- 
ductory section on how to make good 
solder connections. The manual in- 
cludes a table showing what readings 
should be obtained with different switch 
settings and, finally, provides trouble- 
shooting hints. Sabtronics leaves noth- 
ing to chance! 

Calibration of the unit is easy. An 
internal sensitivity control is adjusted 
using a voltmeter, and a small variable 
capacitor trimmed to bring the counter 
right on frequency. That calibration can 
be performed in two ways. The first is 
conventional — input a 10-MHz signal 
from a known- to-be accurate source. 
The second method requires a short- 
wave receiver, but is just about as ac- 
curate. A receiver tuned to WWV at 
10 MHz is used as a standard, and the 
counter, placed close to the receiver, 
adjusted to read the same frequency. 
The accuracy of the receiver isn't criti- 



cal — when the National Bureau of 
Standards says it's transmitting on 10 
MHz. who's to doubt it? 

Construction went quickly, and the 
unit worked the first time it was turned 
on. 

Features 

The model 8610A has an 8-digit LED 
display. The decimal point, which ad- 
justs its position automatically, also 
serves to indicate the gate time: 0.1. I. 
or 10 seconds, by flashing at that rate. 
There is also an overflow indicator on 
the display to indicate an out-of-range 
condition. 

Three switches on the front panel 
select frequency range, gate time, and 
turn the counter on and off. A single 
BNC connector is used for input. Power 
is supplied either by four "C"-type 
nickel-cadmium rechargable cells (op- 
tional) or from a power supply/charger, 
also available as an option. The counter 
can be used while the batteries are 
being charged. 

Earlier. I mentioned a low-frequency 
limit of 20 Hz. I should clarify that by 
stating that the guaranteed operating 
range is 20 Hz-600 MHz. Typical op- 
erating range, though, is specified as 
being from 10 Hz to 750 MHz. Resolu- 
tion is claimed to be 0.1 Hz up to 10 
MHz. 1 .0 Hz to 100 MHz. and 10 Hz to 
600 MHz. 



The counter features input protection 
—from 150-volts RMS up to 10 MHz to 
4- volts RMS above 100 MHz. Its sen- 
sitivity is 10-mV RMS up to 100 MHz. 
70-mV RMS up to 450 MHz, and 150- 
mV RMS to 600 MHz. 

The unit uses a temperature-con- 
trolled crystal oscillator and, while 
there is some drift — under 200 Hz 
during the first few minutes of opera- 
tion — the counter is essentially rock- 
stable after less than half an hour. Tem- 
perature stability is given as 0.1 ppm 
(Parts Per Million) per °C. with an aging 
rate of less than 5 ppm per year. Ac- 
cording to the specifications, setability 
is claimed to be ±2 ppm; I found it even 
better. 

The counter measures 8 x 6.5 x 3 
inches and weighs 1.2 pounds without 
batteries. A bail is provided to tilt the 
unit up for better visibility. There's 
quite a lot of empty space in the enclo- 
sure, which leads me to wonder what 
other items Sabtronics has in mind to 
put in there. 

I feel that the model S610A frequency 
counter is one of the best equipment 
choices I could have made for my 
bench. It's available from Sabtronics 
International, Inc.. 3709 N. 50th Street, 
Tampa, FL 33610 for $119.00 in kit 
form and $149.00 assembled, plus $5.00 
for shipping and handling. R-E 

continued on page 34 




'Fast and accurate readings. 

That's why we use the AWS EZ-Meter DMMs 



f* 



"At ITS, we maintain and service hundreds 
of pieces of computer equipment used by 
over 200 airline companies throughout the 
world. If even one piece of equipment goes 
down, serious back-up problems can occur. 
So our job is not only to make the proper 
repairs, but to make them fast. That's why 
we use the AWS EZ-Meter series of Digital 
Multi-Meters. With their Autoranging fea- 
ture (volts & ohms) we can count on quick, 
accurate readings hundreds of times a 
day - both on the bench and in the field. 
And with their Five-Year warranty, we 
think they're the best hand-held DMMs 
you can buy." 



Other outstanding features include: 

■ Autoranging and full manual mode 
(Models EZ-6100&ei 10) 

■ Audible continuity tone with 5 settings 
(Models EZ-6100& 6110) 

■ Nominal DC volt accuracy 0.5% of 
reading (Models EZ-6100 & 61 10) 

■ Zero adjust feather- touch button 

■ Low and normal power Ohm ranges 

■ 300 hours minimum continous opera- 
tion with two 1.5V "AA" batteries 

■ 3'/2 digit LCD indicates the function, 
reading and feature simultaneously 

■ Exclusive FIVE-YFAR Warranty! 
CIRCLE 21 ON FREE INFORMATION CARD 



Bob Murray, ITS Equipment & Leasing Coi 

For more information on the EZ-Mei 
series or any of the other fine AV 
instruments call your local distributor 
contact A.W. Sperry Instruments In 
245 Marcus Blvd., Hauppauge, N.Y. 117 
• 800-645-5398 Toil-Free (N.Y., Hawa 
Alaska call collect 516-231-7050). 

A.W. SPERR1 



The Measurable Advantage 



If you can beat these prices, 
you must have a brother-in-law 
the business. 












1 6 K RAM KITS 

Set of 8 NEC 41 16 200 ns 
GUARANTEED ONE FULL YEAR 



DISKETTES 

ALPHA DISKS* 



.21.95 



SINGLE SIDED. CERT DOUBLE DENSITY 
40 TRACKS. WITH HUB-RING. BOX OF 10. 
GUARANTEED ONE FULL YEAR 

VERBATIM DATALIFE 



MD 525-0 1.10, 16 26.50 

MD 550-01, 10, 16 44.50 

MD 577-01. 10, 16 34.80 

MD 57 7-01. 10. 16 45,60 

FD 32 OR 34-9000 36.00 

FD 32 OR 34-8000 45 60 

FD 34-4001 48.60 

PRINTERS 

ANADEX DP 9500 1 295.00 

ANADEXDP9501 1295 00 

CENTRONICS 739 765.00 

C-ITOH 25 CPS PARALLEL 1 440 00 

C-ITOH 25 CPS SERIAL 1495 00 

C-ITOH 45 CPS PARALLEL 1 770.00 

C-ITOH 40 CPS SERIAL 1870 00 

C-ITOH TRACTOR OPTION 1 95.00 

EPSON MX-80 SCALL 

EPSON MX-80 F/T SCALL 

EPSON MX-1 00 GRAPHIC SCALL 

EPSON GRAPHICS ROM 90 00 

IDS-445G PAPER TIGER 779.00 

IDS-460G PAPER TIGER 945 00 

1DS-560G PAPER TIGER 1195.00 

NEC SPINWRITER 3510 Set. RO 2195.00 

NEC SPIN WRITER 3530 Par RO 2195.00 

NECSPINWRITER7710Ser,RO 2645.00 

NEC SPINWRITER 7730 Par RO 2645.00 

NEC SPINWRITER 7700 DSellum 2795.00 

NEC SPINWRITER 3500 Sellum 2295.00 

OKI DATA M ICROL I NE 80 389 .00 

OKIDATAMICROLINE82A 549 00 

OKIDATAMICROLINE83A 849.00 

OKIDATAMICROLINE84 119900 

QUME9M5 2149.00 

MALIBU 200 DUAL MODE 2695 00 

APPLE GAME SOFTWARE 

POOL 1 5 29.95 

ALIEN RAIN (AKA GALAX1AN) 20.95 

SNOGGLEIREQ. JOYSTICK) 27.95 

RASTER BLASTER 24 95 

APPLE PANIC 24,95 



13.95 APPLE SOFTWARE 



MAGIC WINDOW Word Processor 

MAGIC WAND 

WORDSTAR 

MAILMERGEfReq WORDSTAR) 

SPELLSTARfReq WORDSTAR) 

DATASTAR 

EXPEDITER II Applesoft Compiler 

PFS PERSONAL FILING SYSTEM 

PFS REPORT GENERATOR 

ASCII EXPRESS Terminal Program 

Z-TE RM CP/M * Comm Software 

MICROSOFT FORTRAN 

MICROSOFT COBOL 

DB MASTER 3.0 

VISICALC3.3 

VISIPLOT 

VISIDEX 

CCA DATA BASE MANAGER 

A-STAT COMP STATISTICS PKG. 



89.00 

275.00 

25900 

90 00 

169.00 

199.00 

89.00 

79 00 

79.00 

59.95 

89.95 

165.00 

550.00 

1 79.00 

169.00 

149.00 

159 00 

99.00 

119 00 



MODEMS 



NOVATION CAT ACOUSTIC MODEM 145.00 
NOVATION D-CAT Direcl Conned 1 65 00 
NOVATION AUTO-CAT AUTO ANS 21 9.00 
NOVATION APPLE-CAT 349.00 

UDS 103 LP DIRECT CONNECT 175.00 

U DS 1 03 JLP AUTO ANSWER 209.00 

DC HAYES MICROMODEM ll(Apple}299 00 
D C HAYES 1 00 MODEM(S-1 00] 325 00 
D.C.HAYES Smarl Modem(RS 232) 249 00 
LEXICON LX-1 1 MODEM 1 09 00 



APPLE HARDWARE 

VERSA WRITER DIGITIZER 249.00 

AST APPLE KEYPAD 1 1 9,00 

MICROSOFT Z-80SOFTCARD 299.00 

MICROSOFT RAMCARD 159.00 

VIDEX 80X24 VIDEO CARD 299.00 

VIDEX KEYBOARD ENHANCER 99,00 
M&R SU PERTERM 80 x 24 Video Bd. 31 5,00 

NEC 12" GREEN MONITOR 199.00 

SANYO 12' MONITOR(B&W) 249.00 

SANYO 12- MONITOR(Green) 269.00 

SANYO 13" COLOR MONITOR 469.00 

SSM AIO BOARD (INTERFACE)A&T 165.00 

SSM AIO BOARD (INTERFACEKIT 1 35.00 

ZENITH 13" HI-RES.Green MON 139.00 



CP/M SOFTWARE 

MICROSOFT BASlC-80 299.00 

MICROSOFT BASIC COMPILER 319.00 

MICROSOFT FORTRAN-80 369.00 

PEACHTREE SYSTEMS CALL 

MAGIC WAND(Requires CP/M' ) 275.00 

WORDSTAR(Requires CP/M ' ) 325 00 
MAILMERGEfRequires WORDSTAR) 1 10.00 

SPELLSTARtRequires WORDSTAR) 1 99.00 

CALCSTAR 239 00 

DATASTAR 249.00 

SPELLGUARD 239.00 



CP/M is a registered trademark at Digital Research 



We built a reputation on our prices and your satisfaction. 




We guarantee everything we sell lor 30 days II anyihmg is 
wrong, |usl return tne item and we'll mate it right And oi 
course we'll pay the shipping charges 

We accept Visa ana Master Card on all orders COD orders 
accepted up to 1300 00 

Please add 12 00 lot standard UPS shooing and handling 
on orders under 50 pounds delivered m the continental U S 
Call us loi shipping charges on items that weigh more than 50 
pounds. Foreign FPO and APO orders please add 15% lor 
shipping Cahlorma residents add 6% sales lax 

The prices quoted are only valid lor slock on hand and all 
prices are subject to change without noiice 



(213)706-0333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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NEW 23 K 

PERSONAL 

COMPUTER 



$239 



SPECIAL FACTORY SALE PRICE!! 

You get this new APF 1M-1 full size, extra featured Computer: 

Includes a powerful 6800 Motorola Microprocessor, 14,000 
Bytes ROM with a simplified LEVEL 11 BASIC built in, 9,000 
Bytes user RAM, Color, Sound, Full 53 professional keyboard. 
Two 10 key numeric pads, two controllers, high speed built in 
cassette that operates at 1200 baud, loads and reads 4 times 
faster than other computers. Has built in speaker with volume 
control, microphone jack, and 3-digit counter, high resolution 
graphics 256x192 (LIKE APPLE). Test display is 16 lines, 32 
characters. It has 8 colors, will accept TAPE-DISK or PLUG 
IN CARTRIDGES. Includes owners manual and BASIC lan- 
guage book, 90 days parts and labor warranty, UL listed, FCC 
approved. All this in a beautiful black and white CONSOLE 
CASE. Weighs 20 pounds, list price $599.95. 

15 DAY FREE TRIAL Return within 15 days complete and 
undamaged for refund of purchase price. 

DON'T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to 
order and get delivery in 7 days, or send a certified check, 
money order or personal check to PROTECTO ENTERPRIZES, 
BOX 550, BARRINGTON, ILLINOIS 60010. We honor Visa and 
Master Charge, Ship C.O.D. Add $15.00 for shipping, handling 
and insurance. Illinois residents add 6% tax. 
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You know the problem. Station fading... picket fencing... generally 
poor and frustrating FM car radio reception in the country and suburbs. 
We've ended all that with our great little space-age Stereo Expander 
devices. Hooked up between the radio and the broadcast antenna, they 
create a tremendous boost in sensitivity— over 15 dB— bringing in 
far-away FM stations sharp and clear. Simple, effective. Model ASC-100 
hides completely out of sight; Model ASC-100DX mounts neatly any- 
where underdash, has an off switch when the boost isn't needed. 

the antenna specialists co. 

a member oj The Allen Group Inc. 

fe "SErodt tjf O'jalilY" 
17435 Euclid Avwue. ClevMand. OH 4.41G6 
Merral«orul Diu 2200 Shames Dr 
Yrtilbur* L r Mew ttjrfc 11590 
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WITH THE CASUAL MONITORING OF VHF/ 
UHF frequencies at an all-time high, it 
is not surprising that many law-enforce- 
ment agencies, among others, are con- 
cerned with the privacy of their com- 
munications. While many of those 
agencies prefer to use a simple "10" 
code, or a variation of it, still others 
prefer the additional protection of a 
voice privacy system. 

There are many ways to garble a 
voice transmission including speech in- 
version, rolling code, spread spectrum, 
frequency hopping, and voice digitizing. 
The new model DSC-2 from Grove 
Enterprises restores intelligibility to 
speech-inverted communications. 

In speech inversion, high voice-fre- 
quencies and low voice-frequencies are 
transposed by the mixing action of a 
local audio-oscillator. A descrambler 
simply takes the inverted speech and 
restores it by passing it through a cir- 
cuit that is identical to the one that 
originally scrambled it. That is what 
this unit does. 

Since an agency that wishes to 
scramble its transmissions can choos. 
any oscillator frequency it wants, the 
unit has a control to "fine tune" the re- 
stored speech. Often, a speech-inverted 
signal will also have an audio tone 
superimposed over it for increased 
security. That technique, called tone 
masking, reduces the intelligibility of 
even restored speech. The Code Breaker 
has a tunable audio notch-filter to re- 



move such an audio tone, leaving the 
restored speech out in the clear. The 
unit can also be used with shortwave 
receivers to remove heterodyne inter- 
ference that is often heard on broadcast 
transmissions as well as when monitor- 
ing single-sideband and CW signals. 

The unit requires 12-volts DC for op- 
eration. There is an optional power 
supply available from the manufacturer, 
or you can use any mobile power 
supply. The power jack is of the re- 
cessed coaxial variety, eliminating the 
possibility of a short circuit while 
plugging in the power supply. There is 
also an internal diode that is used to 
prevent damage if the power-supply 
connections are accidentally reversed. 
Although designed for 12-volt opera- 
tion, in our tests (more on that later) we 
noticed that the unit operated at power 
inputs ranging from 8 to 16 volts with- 
out any noticeable degradation of the 
audio signal. Incidentally, all of the re- 
quired interconnection cables are in- 
cluded with the unit. 

The unit has an internal speaker. If 
you wish, an external speaker, ear- 
phones, or a recording device can be 
connected using the rear-pane i-mounted 
external speaker jack. Other rear-panel 
jacks allow you to connect up to two re- 
ceivers to the descrambler. 

Our test 

The notch-filter control allowed for 
considerable rejection (up to 60 dB at 
midrange) over the 800-300O-Hz fre- 
quency range. Tuning was sharp, per- 
mitting the removal of distracting tones 
without destroying the audio character 
of the speech. Incidently, the audio 
quality of the speaker seemed quite 
good; that may be because the rugged 
metal cabinet provides a favorable 
acoustical housing. The local oscillator 
for the speech descrambler was tunable 
from 2600 to 4000 Hz, defeating all 
types of single-inversion speech- 
scrambling systems. 

Quiescent current during idle (no in- 
put driving the unit) was measured at 55 
mA, The current increased to approxi- 
mately 200 mA during high-level audio 
transients. Since the audio circuitry is 
designed around a 2.5-watt LM380N, 
no appreciable heating or distortion 
was evident. 

At normal volume levels, a 2N3904 
twin-T oscillator injects a sine-wave 
tone into a Motorola MC1496P balanced- 
mixer 1C. The output is passed through 
the notch filter to the audio stage. Sig- 
nals can be processed by the audio fil- 
ter even when the unit is not in the de- 
scramble mode, allowing for greater 
flexibility. 

The decoder sells for $97.95, plus 
S2.25 shipping, with the AC adaptor; 
$89.95. plus $2.25 shipping, without. It 
is available from Grove Enterprises, 
Brasstown. NC 28902. R-E 



RCA's New See-and-Do VCR 
Video Tape Training Program . 

"Familiarization and Servicing the 
VFT190 Video Cassette Recorder" 




Video Tape. . . 
60-Minutes 
Full Color 

Workshop Manual. , . 
Fully Illustrated 
Servicing Procedures 

Training Workbook. . . 
Reinforces Your Learning 
With "Hands-On" Exercises 



The 60-minute full-color Technical Training Video Tape (VHS Format) 
will prove to be invaluable for technician training or for use at the 
bench when the VFT190 is being serviced. Includes specific visual 
instruction with audio narration on Microprocessor System Control 
Operation and Servicing, Servos, and Signal Processing. 

The most vital circuit areas are referenced to the VCR counter number 
so the technician can proceed directly to the related subject matter on 
the tape. 

Complete Package Only $125.00 
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Yes! 

Send the number of tapes I have indicated to address below: 
Enclosed is my check or money order payable to RCA Corp. 

Quantity ® $125.00 Each 

$ Total Enclosed Allow 4-6 Weeks Delivery 

THIS IS YOUR SHIPPING LABEL — PLEASE PRINT 

NAME 

STREET ADDRESS 

CITY 



STATE . 



.ZIP 



MAIL TO: RCA Technical Training 1-4S0 

600 N. Sherman Drive, Indianapolis, IN 46201 
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NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OF THE ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them 



Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 





NTS Tuning p 
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1. The NTS/Rockwell AIM 65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 

nter and 20 character display. A 6502-based 
4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16 K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage trtpler rectifier. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL-TRADE TRAMMING SINCE 1 9Db 
Resident and Home-Study Schools 

4000 SD. FIGUEBGA ST.. LOS ANGELES, CA. 90037 

NATIONAL TECHNICAL SCHOOLS*" 

4000 South Fgueroa Street, 

Los Angeles. California 90037 Ds P'- 206-022 

Please rush FREE color catalog on course checked below 




□ MicroComputers/Micro Processors 
D Communications Electronics 

D Digital Electronics 

□ Industrial Technology 



Zi Auto Mechanics 
Air Conditioning 
O Home Appliances 
D Color TV Servicing 



Name 



-Age. 



Address 
Apt, 



.City , 



State 



Zip 



D Check if interested in G.I. information, 

P Check if interested ONLY in classroom training in Los Angeles. 
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New Portable Digital 
Capacitance Meter 




MODEL 820 
Call For Our Price 



& HITACHI 



KEITH LEY 




Non-Linear Systems 



FLUKEI 



VIZ 



ncn 



HICKOK 



TRIPLETT 



PHILIPS 



& 



WESTON 



^PRECISION 



LEADER 



DORIC 



DATA PRECISION 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



54 WEST 45th STREET, NEW YORK, N.Y. 10036 
IN NEW YORK STATE 212-687-2224 




KEITHLEY 



MODEL 130 
DIGITAL MULTIMETER 

RANGE ACCUHAC 



CALL FOR 
OUR PRICE 



DC VOLIAUt 


200mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


200Q, 2kQ, 20kQ, 200kQ, 20M Q 


.5% 



PORTABLE 
OSCILLOSCOPES 



MS-15 



BATTERY OPERATED 



Non-Linear Systems 




Call For Our Prices 



MS-215 



Single Trace 15-MHz 

MS-230 




Dual Trace 15 MHz 



Dual Trace 30MHz 



New Sweep/Function Generator 

MODEL 3020 




* Four rnstnjments in one 
package— sweep generator func- 
tion generator, pulse generator. 
lone-burst generator. 

■ Covers 0.02H2-2MHI 

• 1000; 1 tuning range 

■ Low -distortion high-accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

* internal linear and tog sweeps 

■ Tone-burst output is front-panel or 

externally programmable 



V-151B 15 MHi Single Trace 
V-152B 15 MHz Dual Trace 
V-202 20 Mm Dual Trace 
V-301B 30 MHz Single Trace 
V-302B 30 MHz Dual Trace 
V-352 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 

Dual Time Base 
V-1Q50 100 MHz Dual Trace, 

Dual Time Base 



0HITACHI 



Call For 

Special Intro 

Price Offer 




We carry a full line of multimeters, oscilloscopes, frequency counters, audio and 
PiF generators, power supplies and accessories. 

Just call our Toil-Free number and one of our experts will answer all your 
questions about test equipment. 
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CAR TELEPHONES 

Cellular Technology Promises 

More Channels 



DANNY GOODMAN 



Long waiting lists for phones and a lack of channels have limited the usefulness 

of the mobile-telephone system. A sophisticated new system is about to change all of that. 






AN EXECUTIVE HEADS FOR HIS CAR 

parked in a downtown Chicago office- 
building garage, hoping to make it home 
to suburban Lake Forest in time to 
entertain dinner guests. Weighing 
heavily on his mind are sensitive nego- 
tiations taking place in California with 
which he must be in constant touch 
during his drive up the expressway. 

Still in the garage, he dials the num- 
ber of his Los Angeles contact on the 
pushbutton mobile phone, just as he 
would from his office upstairs. 'In a 
couple of seconds the phone in L.A. is 
ringing, and our busy executive starts 
his drive. During his hour-long mobile 
conversation, neither he nor his asso- 
ciate will notice that their full-duplex 
communications channel will have 
shifted frequency three times, with the 



mobile call going through three separate 
base-station sites. 

The entire process is channelled 
through one of the most sophisticated 
land-based communications systems 
available to the genera! public, cellular 
mobile telephone. A cellular mobile- 
telephone system divides a metropoli- 
tan area into a mosaic of small cells, 
each with its own low-power trans- 
ceiver, so that the same channel can be 
used for different conversations in non- 
adjacent cells. The result is more avail- 
able channels for mobile-phone cus- 
tomers. To accomplish that, cellular 
telephone uses a remarkable system of 
computer-controlled radios that "hand 
off" a mobile call from one cell to the 
next as a vehicle travels across town. 
The hand-off is done so smoothly that 



the caller will probably not even notice 
it. 

In a conventional mobile-telephone 
setup, with a high-power base trans- 
mitter covering an entire metropolitan 
area, our executive would have just a 
50% chance of getting an open channel 
at some time during his hour drive. If 
he did manage to get on the air, he 
would be occupying one of the 23 valu- 
able channels in the Chicago area. 
(There are only 12 such channels in 
New York City!) But with the cellular 
system, there is a 99% chance that his 
call would go through on the first try. 
And, as he moves from one cell to an- 
other, our friend's telephone call shifts 
to a different channel on that other 
celt's transmitter/receiver, and the orig- 
inal channel opens up for another caller. 
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Additionally, the cellular system makes 
portable telephones feasible. 

This is not a science fiction dream, 
but a real system proven in two trials in 
congested areas: Chicago, sponsored by 
an AT&T subsidiary called AMPS (Ad- 
vanced Mobile Phone Service), and 
Washington, D.C. /Baltimore, spon- 
sored by Motorola and operated by 
American Radio-Telephone Service In- 
corporated. Because of the success of 
those tests last year, the FCC, in a pre- 
liminary action, allocated two 20-MHz 
segments of the 800-MHz band for 
cellular-telephone communications. If 
final approval is granted (a decision was 




FIG. 1— CELL-SITE BUILDING is dwarfed by the 
150-foot antenna tower. The two antennas be- 
low the platform are used for reception; the 
antenna above the platform is used for trans- 
mission. 



expected just after this issue went to 
press early last December), within two 
years the first fully operational systems 
could be in place; the system should be 
available in 70 cities within 5 or 6 years. 
When that happens, a cellular network 
will allow so many more people to have 
mobile phones in their automobiles and 
trucks, that the usual waiting list for 
those phones will all but disappear. 

Basic cell systems 

A cellular mobile phone system con- 
sists of a deceptively simple network of 
remote duplex transceivers. Cells are 
connected by landlines {telephone lines) 
to a central MTSO (Mobile Telecom- 
munications Switching Office). It is at 
the MTSO that mobile calls are auto- 
matically patched into the regular tele- 
phone network, without the need for 
mobile operators, 

A typical cell site, like AMPS' Lyons, 
Illinois site, is little more than a small 
building (about 20 feet by 20 feet at 
Lyons) to house the equipment racks, 
and a 150-foot tower for the antenna 
system (see Fig. 1). In more urban 
areas, cell sites can be located on build- 
ing roofs. 

The base station's receiving antennas 
are two vertical monopoles set up in a 
diversity reception mode. Two antennas 
are used in diversity reception so that a 
moving vehicle can maintain contact 
with the base station at at! times. In that 
mode, the base-station's receiver is 
able to choose between the stronger of 
the two signals coming from the anten- 
nas; if a car is temporarily shielded 
from one antenna, the receiver simply 
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FIG. 2— RACK-MOUNTED TRANSCEIVERS and logic components are totally automated. Self-testing 
is done by the equipment on the right and the battery back-up system in the foreground Is provided in 
case of a power failure. 



switches over to the other. 

The base station's transmit antenna, 
which is also a vertical monopole, is 
capable of handling up to eight trans- 
missions on different frequencies at 
once. Since line losses at 800 MHz can 
be incredibly high with conventional 
cables, all antennas are fed with Heliax 
gas-filled coaxial cables that are main- 
tained at a constant pressure. 

Equipment in the small building is 
completely automated. One typical site 
that we visited recently with an AMPS 
official had two racks of transceivers, 
each rack with eight channels in opera- 
tion (see Fig. 2). Small fans on the 45- 
watt air-cooled amplifiers hummed 
quietly. Each cell site performs repeated 
self-testing of its equipment and reports 
irregularities to a central AMPS office. 
Only then is a service technician dis- 
patched to a site. In addition, an out- 
side transmitter tests the voice quality 
of each channel throughout the system 
by sending a 1-kHz tone and comparing 
the signal coming through the radios 
and phone lines to the original. That, 
too, is automatic, with a central printer 
logging the results of each test at ap- 
proximately one-minute intervals. 

In the event of power failures at the 
site, a wet- battery back-up power 
supply can operate the communications 
gear for about eight hours. Part of that 
back-up is also a power inverter to keep 
the automatic test gear in operation. 

Mobile installations 

Vehicle installations are quite simple 
affairs. A one-piece trunk-mounted unit 
is a combination 800-MHz duplex FM- 
transceiverand sophisticated logic unit. 
Installation in most vehicles takes 
about A X A to 5 hours, including com- 
plete testing. The vehicle's phone num- 
ber is entered into the radio by way of a 
PROM chip that is programmed at the 
installation site. Because of the 45-MHz 
separation between the transmit and re- 
ceive frequencies, cellular mobile 
phones use two 2.5-dB gain antennas at 
the car; one each for transmit and re- 
ceive. The antennas are precisely tuned 
for the proper segment and can be either 
roof or trunk-lid mounted; roof-mounted 
antennas are % wavelength, while the 
longer trunk-lid antennas are l /2 wave- 
length center- fed verticals. 

Control heads vary somewhat with 
manufacturer. In the Chicago test, for 
example, mobile equipment was sup- 
plied by Motorola, Oki, and E.F. John- 
son. Some heads have a Touch-Tone 
pad and resemble a standard desk 
phone (see Fig. 3). The deluxe model 
has a pushbutton pad and digital dis- 
play built into the modern-looking 
angular handset. 

Costs for cellular phone privileges 
have not been set, but the rates used in 
the Chicago test will give you an idea of 
how much is involved. Mobile equip- 



ment is leased for $45-60 per month, de- 
pending on control-head style and op- 
tions. For air time, there is a basic 
charge of $25 per month, which in- 
cludes 120 minutes of air time. Addi- 
tional minutes are 25 cents each 

The Chicago test divider' ,,ie 2100- 
sqtiare-mile metropolitan -rea into ten 
cells as shown in Fig. 4. While the 
downtown cell had the smallest geo- 
graphical area, it also had the highest 
number of voice channels (26). Mobile 
units used 10-watt transmitters, but 
when the operational system is per- 
manently set up, there will be more and 
smaller cells, allowing the mobile units 
to communicate comfortably using 3 
watts. In the test, cells at opposite ends 
of the city used the same nine channels. 

Growing cells 

Cell sites are assigned a number of 
channels, based on the projected num- 
ber of calls within that cell. More con- 
gested sites, such as the central busi- 
ness district of a major city, will have 
perhaps three or more times as many 
channels as an outlying cell. Because 
the base transmitters run at a low 
power-level of about 40 watts, the signal 
does not cover the entire metropolitan 
area — channels can be used by several 
cells as long as those celts are far 
enough apart. Motorola uses a four-cell 
cluster, while AT&T perfers a seven- 
cell cluster before reusing a channel. 

Moreover, as the number of users in- 
creases within a cell, or throughout the 
system, cells can be subdivided into 
smaller cells with lower-power trans- 
mitters and directional antennas allow- 
ing channels to be used even more 
times within the system. Theoretically, 
a cell can be as small as one mile in 
diameter. With the number of channels 
currently allocated to cellular tele- 
phones, a large city with 500 one-mile 
cells could serve a quarter of a million 
users! 

Typically, a ceii will go through three 
stages to accommodate greater traffic. 
In the first stage, a transceiver and 
omnidirectional antenna are centrally 
located within a cell. The second, or 
transitional stage, establishes additional 
cell sites, with directional antennas for 
some of the channels. The new cell 
sites will service a more localized area 
with a lower-power transmitter. More 
channels are switched over to the new 
cells until the original cell becomes a 
final-stage cellular system, consisting 
of a complete network of directional, 
low-power cell sites. In practice, the 
growing system will always be in a 
transition stage because service needs 
in any area will always be changing. 
And since the mobile units are capable 
of switching to any channel, as in- 
structed by the MTSO, the user will be 
unaware of any of the changes in cell 
locations and frequencies. 




FIG. 3— HUMP-MOUNTED CONTROL HEAD with handset and Touch-Tone keypad. A deluxe model 
(not shown here) also has a readout of the last number dialed. 
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FIG. 4 — THE CHICAGO TEST of the cellular mobile phone system divided the metropolitan area into 
10 cells. Future networks will have smaller cells and use tower-power equipment. 



How cellular phones work 

The secret to the cellular system lies 
in two-way digital-data communications 
between car-and-cell, and cell-and- 
MTSO, plus one central computer at 
the MTSO keeping everything under 
control. 

Perhaps the best way to describe all 
the intricacies of the system is to follow 



a couple of telephone conversations 
from start to finish, with a cell hand-off 
added for good measure. This example 
is based on calls through the Chicago 
developmental system, operated since 
1978 by Bell Laboratories and Illinois 
Bell Telephone, and used by about 2000 
willing customers from a cross-section 
of professions and businesses. 
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You get in your car and turn on the 
engine as you always do. Then you 
switch on your deluxe telephone-con- 
trol head mounted on the transmission 
hump. Using the Touch-Tone buttons, 
you key in your own three-digit security 
code that makes sure you're the only 
one making calls from your mobile 
phone. Nothing is coming through the 
speaker, but the logic unit of the trunk- 
mounted transceiver scans through the 
control channels of all cell sites in your 
metro area and determines by Cell A's 
set-up channel's signal strength tht you 
are in Cell A. The set-up channel is a 
data-only frequency pair, and is a critical 
link in cellular telephone. Your radio is 
then kept on Cell A's set-up channel as 
long as the data signal there stays 
strong enough. At the cell site, there is 
a back-up setup channel transceiver if 
one should fail. The setup process 
takes less than a second. 

As you drive along, you want to call 
your friend to see if he needs your help 
with a personal-computer problem he's 
been having. Without picking up the 
headset, you enter his telephone num- 
ber on the Touch-Tone pad. An audible 
"beep" comes from the head's built-in 
speaker when each button is pushed, 
and the number appears in a display by 
the buttons. A quick glance at the dis- 
play confirms you have properly entered 
the number, so you press the send 
button. 

The following sequence takes place 
about as quickly as if you were calling 
your next door neighbor from your 
kitchen; The mobile logic unit sends 
out a data burst on the setup channel 
that identifies your radio, sends the 
number you're calling, and alerts Cell A 
that you have an outgoing call. Cell A's 
receiver passes the information over a 
landline to the central MTSO. where 
the Western Electric computer assigns 
an unused voice channel for the call. 
That frequency is passed back through 
Cell A to the mobile radio. The mobile 
transceiver obeys, and shifts frequency 
to the specified channel. When the 
MTSO senses the mobile unit's signal 
on that channel (the information is 
again relayed via Cell A's receivers), it 
places the call over the landline phone 
system. 

The next sound you hear over the 
console speaker will be the ringing of 
your friend's phone. If the called num- 
ber is busy, no problem. You will hear 
a busy signal, as you would expect. 
Simly press end. which alerts the 
tn MTSO to "hang up." Your channel 
y opens immediately for other callers, as 
O your radio shifts back to silently moni- 
[E tor the setup channel. Since that last 
^ number you dialed is still shown by the 
;jj display, pressing send will automati- 
o cally re-dial the call. The same in- 
Q stantaneous data exchange and fre- 
er: quency shift, though perhaps on a dif- 



ferent channel, will take place. 

Well, this time your friend answers 
the phone, and you become engaged in 
a long conversation. Unknown to you 
or him, your car is about to go from 
Cell A to Cell B. Here's what happens 
at a hand-off: The MTSO computer is 
busy monitoring the signal strength of 
every mobile signal coming through 
every cell site. It "sees" that your sig- 
nal is starting to fall off from Cell A 
(though you don't realize it on your 
end) and it must find an open channel 
for you in Cell B. Since channels are not 
shared by adjacent cell sites, your 
hand-off involved a shift in both trans- 
mit and receive frequencies in addition 
to a change in cell sites. 

The computer spots an open channel 
for you in Cell B. When your signal 
drops to a specified level, the MTSO 
sends a data burst (at a data rate of 10 
megabytes-per-second) to your radio's 
logic unit via Cell A. In that one-quarter 
second, the audio is interrupted as the 
radio gets its instructions to shift chan- 
nels — which it does without your even 
suspecting that brief "blank and burst" 
sequence. 

When you hang up the handset, your 
radio goes back to the setup chan- 
nel — but a different set-up channel, be- 
cause you are now in Cell B, As you 
continue your drive, you decide that a 
quick call home may save you from 
having to go out later for milk. So you 
press a two-digit memory code to speed 
dial your home phone number, one of 
several frequently called numbers you 
previously stored. You find out that 
you are to pick up your children at a 
softball game on the way home. 

At the field you find that the game is 
just about over, so you decide to park 
the car nearby and watch the last inning. 
Meanwhile, your wife finds that she 
does need milk, and wants to let you 
know before you get home. She dials 
your mobile phone number — a regular 
seven-digit number assigned to your 
telephone through an exchange located 
at a conventional (landline) telephone 
switching office. 

The call is automatically sent to the 
central MTSO, whose job is to find 
you. It sends your identity code through 
every cell site in the service area on 
every set-up channel. Your radio, 
which you purposely left on, is con- 
stantly listening to the setup channel. 
When it hears your number, it tells Cell 
B via the setup channel that you are in 
Cell B. The MTSO then assigns a voice 
channel in Cell B for your wife's call. 
Your radio shifts to that channel, and 
your phone rings. Fortunately, you 
select the option that honks your horn 
when the phone rings. 

As in that example, business users in 
the AMPS Chicago test found that the 
system saved them time and gas. A sur- 
vey found that 849£ of them were "very 



satisfied" with the service provided by 
the cellular telephone system. 

Our test 

To test for ourselves the voice quality 
of the AMPS system, we took a ride in 
a car with a specially equipped mobile 
telephone. In addition to the telephone 
control head, that unit had a little box 
under the dash called a System Access 
Monitor, which gives a readout of the 
channel currently being used and has a 
signal-strength meter. 

Local and long distance calls were as 
easy to make as if from a desk. Audio 
quality of the mobile phone was equal 
to any land-line, except when going 
through very low-elevation tunnels and 
extended viaducts. Even then, a couple 
of static crackles at the mobile end 
were at a very low level — perhaps in- 
audible to someone who did not know 
what he was listening for. None of 
those we called suspected we were 
talking on a mobile phone until we let 
them in on the secret. Communication 
was consistently flutter-free, even 
when the System Access Monitor 
meter showed that there were extreme 
changes in signal level. 

The next test was to force a nand-off 
to an adjacent cell to detect the blank- 
and-burst used to shift frequencies. As 
the channel readout changed on the 
System Access Monitor, we heard a 
slight electronic "click." and that was 
all. Again, we were listening for it with 
a tuned ear; otherwise we would have 
missed it. And since normal installa- 
tions don't have the Monitor readout or 
meter, you would never know when to 
expect a hand-off— or when one had 
occurred. 

As the demand for mobile communi- 
cations increases, especially with the 
growth of microwave digital telecom- 
munications, a system is needed that 
will make every megahertz count. 
Cellular mobile telephone is such a sys- 
tem, and it will soon provide many of 
us with high-technology, reliable, two- 
way voice communications that will be 
just as convenient as dialing your home 
or office telephone. R-E 
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THE ;7lf> EPROM {ERASABLE ffl*OGRAM- 

mable Read Only Memory) — currently 
available for ten dollars or less — is ideal 
for microprocessor-based projects. It 
permits storage of 2K (2048 bytes) of 
user program and operates from a 
single 5-voIt supply. Because it can be 
erased by strong ultraviolet light, its 
contents can be changed if a modifica- 
tion must be made to the program it 
contains, or it can simply be erased for 
reuse in another project. 

The programmer "described here 
allows the project designer to program 
the 2716. using hexadecimal code, at 
each memory location by entering the 
required data with two thumbwheel 
switches and pressing a single program 
switch. After programming a given 
memory location, the device automati- 
cally selects the next highest one. It 
also has a single step or continuous 
run option to provide access to address 
locations at a rate determined by the 
user. Those options provide the control 
needed to verify the data contained by 
the EPROM. Both the memory location 
addressed and its contents are indicated 
by 7-segment LED's. 

Circuit operation 

Figure 1 is a schematic of the EPROM 
programmer. Refer to it as we discuss 
how the circuit works. 

The programming sequence begins 
when the program switch, S3, is 
pressed. That switch is debounced by 
ICII-c. and the resulting pulse is used 
to clock one-shot IC7-b. The output of 
the one-shot enables NANDgate IC8-C 
and allows the 40-Hz oscillator— IC9-b 
— to clock counter ICI4. 

Initially, the counter's output is set at 
0. As it is clocked by IC9-b its outputs 
go to a logic-high (+5 volts) state one at 
a time, in sequence. Note that only five 
of the ten possible outputs are used — 
pins I, 4, 5, 7 and II: they correspond 
to counts of 5, 2.6, 3 and °, respective- 
ly. As the outputs of IC 14 change state. 



It is frequently convenient for the 
computer or microprocessor user to store 
his programs in reusable EP ROM's (Erasable 
Programmable Read Only Memories). This program- 
mer for 2K 2716 EPROMS allows the job to be done quickly 

and efficiently. 



they control the actions of latches 
IClJ-aand ICt3-b. 

When pin 4 of IC14 goes high, pin I 
of ICB-a is latched high. That, through 
buffer IC2-C, brings pin 20. cs (Chip 
Select— sometimes referred to as "data 
enable") of SOI. which contains the 
EPROM. high, and readies the EPROM 
for programming. 

The output of IC14's pin 4 also turns 
on Ql and Q2, which provide the pro- 
gramming voltage (25.5 volts) to pin 21 
of SOL and enables the three-state 
drivers. IC1 and IC2. The inputs of 
those two IC's are connected to SI and 
S2. Ihe BCD-output thumbwheel 
switches used to provide the program- 
ming data. The outputs of the two IC's 
are connected to pins 9-11 and 13-17 of 
SOI. which correspond to the eight 
data lines of the 2716 EPROM, 

After 25 millisecond*. — '/^second, 
equal to one period of the 40-Hz clock 
— pin 7 of IC 14 goes high and IC13-b is 
also latched high. That, in turn, takes 

pin 18 (CE/PGM— CHIP ENABLE/PROGRAM) 

of SOI high and the data from the 
thumbwheel switches is programmed 
into the EPROM. The address pro- 
grammed usually starts with 0. but can 



be selected by S4. (single step), and 
S5 (RUN). 

When 50 milliseconds have passed, 
pin 1 of IC14 goes high. That resets 
lCl3-b, removing the logic-high from 
pin 18 of the EPROM. After another 25 
milliseconds, pin 5 of ICI4 goes high, 
resetting IC13-a. That removes the rs 
voltage, removes the 25.5 volts from 
pin 21 by turning Ql and Q2 off, and 
disables IC1 and IC2, thus removing 
the thumbwheel-switch data from the 
EPROM's data fines. 

When pin I i of ICI4 goes high, it re- 
sets one-shot IC7-b. disabling nand 
gate IC8-c and cutting IC14 off from the 
40-Hz clock. Pin ll's going high also 
resets IC 14 to and advances counter 
IC3 to the next address to be pro- 
grammed. 

The remainder of the logic circuitry 
provides reset, single step, and run 
functions. 

Switch S6 (reset) is used to reset the 
cascaded address counters IC3, IC4. 
and IC5. to zero. Switch S4 provides 
single STEP capability — every time the 
switch is pressed. IC7-a. a one-shot, 
supplies a pulse to counter IC3. causing 
the memory location being addressed 
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FIG. 1— WHILE ONLY R17 IS SHOWN, resistors R17-R24 are connected from the eight output-lines of 
S1 and S2 to ground. 
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POWER SUPPLY provides both the 5-volts needed for the logic circuitry and the 25.5-volts 
program the EPROM. 



to be incremented by one. Finally. S5 
(RUN) allows the variable-frequency 
oscillator formed by IC9-a and con- 
trolled by RIO to clock counter IC3 at a 
rate determined by the user. 

The three switches provide the user 
with several means for accessing 
EPROM memory addresses to enter or 
verify data. The LED displays on the 
address and data lines provide a con- 
tinuous indication of the memory 
address being accessed and of its 
contents. 



Power supply 

The power supply shown in Fig. 2 
provides all the voltages required by 
the programmer. Power switch S7 has 
two sections — one for 117-volts AC 
(Fig. 2) and one for 28-volts DC (Fig. 
1). That is necessary because when the 
AC voltage is cut off by S7-a. an in- 
duced current in the secondary of the 
transformer will cause a pulse to appear 
on the 28-volt DC line. Since that pulse 
can be transmitted to pin 21 (V PP ) of the 
EPROM — a pin used in the program - 



PARTS LIST— POWER SUPPLY 

All resistors 5%, 'A-watt unless otherwise 

specified 

R1 — 5 ohms, Va-watt 

R2— 27,000 ohms 

R3— 91 00 ohms 

R4 — 100 ohms 

Capacitors 

C1 , C2 — 470 juF. 50 volts, electrolytic 

C3— 2 yF. 50 volts, electrolytic 

C4— .001 yF, ceramic disc 

C5 — 0.47 uF. ceramic disc 

C6, C8— 2200 uF, 16 volts, electrolytic 

C7 — 0.1 mF. ceramic disc 

Semiconductors 

IC1 — LM723N adjustable voltage regulator 

IC2— 7805 5-volt regulator 

Q1— high-power Darlington. NPN-type 
(Radio Shack 276-2042 or similar) 

D1-D6— 1N5400, 3 amps. 50 PIV 

T1 — 18 vofts, center-tapped, 2 amps 

Miscellaneous: TO-3 heat sink, PC board 
or perforated construction board, 14- 
pin IC socket, hardware, etc. 

ming process — erroneous data may be 
entered into the IC. Therefore, S7-b is 
used to cut off the 28-volt supply at the 
same time the main I !7-vo!t supply is 
turned off. 

Construction 

The 2716 EPROM programmer can be 
constructed on perforated construction 




FIG. 3— PERFORATED CONSTRUCTION BOARD Is used to mount components. Stick-on copper 
traces can be applied to serve as power and ground buses. 
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FIG. 4 — SOCKET S01 is a 24-pin zero-insert Ion -force socket used to hold the 271 6 EPROM Zero- 
insertion-force sockets allow IC's to be inserted and removed many times without causing wear or 
damage to either the socket or the IC. 




FIG. 5 — LOGIC/PROGRAMMING BOARD is mounted on standoffs above board holding switches and 
controls. Heat sink and 01 are part of power supply. 
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FIG. 6— PADS MARKED "TO T1 (END)" may be connected to either end of transformer's primary 
winding. Pad marked "C.T." must go to center tap. 



PARTS LIST— PROGRAMMER 






AM resistors 5%, Va-watt unless otherwise 
specified 

R 1—4700 ohms 

R2— 500,000 ohms 

R3-R9, R15. RT7-R24— 1000 Ohms 

R1 0—2.5 megohms, T A-watt, potentiom- 
eter 

R1 1—10,000 ohms 

R 12— 680 ohms 

R 13— 3800 ohms 

R14 — 27,000 ohms 

R16 — 1 megohm 

Capacitors 

C1, C4 — .01 uF, ceramic disc 

C2— .022 uF, ceramic disc 

C3— 0.1 pF, ceramic disc 

C5 — 1.0 uF, tantalum 

Semiconductors 

IC1, IC2— 74LS367 or 80C97 three-state 
hex buffer 

IC3-IC5— 74LS193 or 74C193 up/down 
binary counter 

IC6, IC15— 4071 CMOS quad 2-input on 
gate 

IC7, IC13— 4013 CMOS dual-D ffip-flop 

IC8— 4011 CMOS quad 2-input nand gate 

IC9— 556 dual timer 

IC1 0—7407 hex buffer, high-voltage, 
open-collector 

IC11— 74LS279 quad S-R latch 

IC12— 74LS04 hex inverter 

IC14— 4017 CMOS decade divider/counter 

IC1 6— 555 timer 

Ql, Q2— 2N2222 or similar NPN-type 

LED1-LED5 — 7 segment hexadecimal de- 
coder/disptay (H-P 5082-7340 or similar) 

SI, S2— hexadecimal thumbwheel switch. 
BCD output (Unimax SF-54 or similar) 

S3, S4 — SPOT momentary pushbutton 
switch 

S5— SPOT toggle switch 

S6 — N.O. pushbutton switch 

S7 — DPDT toggle or rocker switch, 125 
VAC minimum rating 

S01 — 24-pin zero- insertion-force IC sock- 
et 

S02. S03— 18-pin wire-wrap IC socket 

PL1, PL2— 18-pin DIP header 

Miscellaneous: wire-wrap IC sockets, per- 
forated construction board, chassis- 
box, wire, etc. 



board using wire-wrap techniques. A 
foil pattern for the power buses and 
several of the IC-to-IC connections is 
shown in Fig. 3. While parts-placement 
is not critical, a suggested layout is 
shown in Figs. 4 and 5. 

Note that the logic/programming cir- 
cuitry is located on one board, and that 
board is mounted on spacers over a 
second board that holds the switches 
and rate control. Connections between 
the two boards are made using S02. 
S03 and PL1 and PL2. 

A foil pattern for the power supply is 
shown in Fig. 7. and a parts-placement 
diagram for it in Fig. 6. The power 
supply can be mounted on spacers in- 
side an aluminum chassis-box (Fig. 8). 
A heat sink should be used for the 
power supply's Ql. 




-6 INCHES- 



FIG, 7— FOIL PATTERN FOR POWER SUPPLY allows quick and easy construction. Ordinary copper- 
dad board can be used here. 




FIG. B— TRANSFORMER IS MOUNTED on chassis-box bottom; power-supply board on standoffs at 
enclosure's rear. 



Checkout and use 

Before any of the logic IC's are in- 
stalled in their sockets, the usual visual 
checks for correct component-orienta- 
tion, solder bridges, etc. should be 
made. The unit can then be powered up 
and voltage checks made at the appro- 
priate points. If everything checks out 
at that point, the IC's can be installed. 

Now. with no EPROM in SOI, apply 
power again. The data LED's should 
show "FF," and the ADDRESS LED's 
should indicate "000" after the reset 



has been pressed. Each time the single 
STEP switch is pressed, the ADDRESS dis- 
play should advance one count. With 
the run switch in the on position, the 
address display should advance con- 
tinuously, at a speed that can be varied 
by RIO. the rate control. 

Still with no EPROM in the socket, 
set up a data byte on the thumbwheel 
switches. When you depress the PRO- 
GRAM switch, the data LED's should 
show that value briefly, and then return 
to "FF." If all those conditions are met. 



the programmer is ready to go to work. 

With the power turned off. insert a 
2716 EPROM into SOI. Apply power 
and depress the reset switch to start 
programming at address 000. Use the 
thumbwheel switches to set the data 
byte that is to be programmed into that 
location and press the program switch. 
The data LED's should momentarily 
show this value, and then return to 
"FF" — the contents of the next memory 
location (001. shown on the address 
LED's). The data for that address can 
then be set on the thumbwheel switches 
and the process repeated until the 
EPROM is completely programmed. 

The EPROM's contents can be 
verified by resetting the counter to 000 
and using the run switch and rate con- 
trol to automatically sequence through 
the memory locations. They, and their 
contents, will be shown on the LED's. 
Alternately, you can single-step through 
the addresses at leisure by using the 
single step switch. R-E 
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"I thought that voice synthesizer would 
tell me my weight — not scream in pain." 
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REMOTE VOLUME 
ATTENUATOR 



This IC can be used to make a great remote volume-control. 
But what's even better is that the device can be operated 
by either analog or digital means. 



MARTIN BRADLEY WEINSTEIN 



THERE'S AN INTEGRATED CIRCUIT AVAIL- 

able from Motorola, the MC3340P, 
capable of effectively attenuating an 
audio signal by 90 dB or introducing up 
to 13 dB of gain (or anything in between) 
while exhibiting a total harmonic distor- 
tion of about 0.6%. Attenuation can be 
controlled by either a DC voltage (be- 
tween 3.5 and 6,0 volts) or a resistance 
(0-33 kilohms) applied to its control pin 
and referenced to ground. Suggested 
for use with approximately 100-millivott 
RMS input-signals, it can be used 
with signals iip to 0.5-volt RMS. The 
supply- voltage range is wide — 9-18 volts 
DC. And it's priced in the SI. 00-$ 1.50 
range. 

This little wonder can accomplish a 
number of remarkable wired-remote- 
control functions. For example, a radio 
receiver in the trunk of your car feeding 
a rear-deck speaker can be easily modi- 
fied by using the circuit shown in Fig. 
1 in place of its volume control; a single 
wire to a dash-mounted pot then pro- 
vides complete control of its volume. 
But there's an even better way to use 
this device. 

Digital control 

The circuit shown in Fig. 2 gives you 
complete control over attenuation 
using a set of resistors arranged in a 
network. Grounding any combination 
of four (or fewer) lines (labelled a, b, c, 
and D) provides a specific degree of 
attenuation. 

Getting the circuit to perform proper- 
ly is harder than it appears. The control 
characteristics of the MC3340P are far 
from linear. Another complication is 
getting a reasonably linear analog con- 
trol characteristic starting with binary 
values and off-the-shelf resistors. 
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PARTS LIST 




'ATTENUATION PROPORTIONAL TO 
VOLTAGE AT PIN 2 WHEN 3.5VOC <V C <6.B VDC, 
OR PROPORTIONAL TO RESISTANCE FROM TO 
33K0HM5 

FIG. 1— THIS SIMPLE ATTENUATOR CIRCUIT allows you to control the volume of a receiver hidden In 
the trunk of your car with a dash-mounted potentiometer. 
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SELECT FOHOilB GAIN WITH 
A, B.C. OAT GROUND 

FIG. 2— SCHEMATIC DIAGRAM of a digitally-controlled attenuator circuit. Lines A. B, c,and D, can be 
driven by the simple circuit shown In Fig. 4, 




The technique required is common to 
a number of digital-to-analog conver- 
sion schemes. You can get a fairly linear 
response by using resistors with a 1-2- 
4-8 (powers-of-two) relationship. But 
there are no combinations of standard 
resistors with that relationship, although 
the 15K-33K-68K-120K-ohm combina- 
tion used here (for RI, R2, R3, and R4) 
comes very close. 



Trial-and-error had a great deal to do 
with establishing the final component 
values, but there were also a few edu- 
cated guesses involved. The parallel 
combination of RI, R2, R3, and R4, for 
example, is itself in parallel with a 33 K 
resistor (R5) because that value is the 
maximum control resistance and cor- 
responds to the maximum attenuation 
of the IC. It took a very long night with 



Resistors V* watt, 5% or better 

R1— 15,000 ohms 

R2, R5— 33,000 ohms 

R3 — 68.000 ohms 

R4 — 120,000 ohms 

R6— 5100 ohms (see text) 

Capacitors 

CI— 1.0 ^F 

C2— 20 yF, electrolytic 

C3— 680 pF 

Semiconductors 

IC1— MC3340P (Motorola) 
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a scientific calculator to double-check 
the calculated performance of the cir- 
cuit, and that's why R6 is there — to ad- 
just the performance so that it is slightly 
more linear. Table 1 gives the calculated 
net resistance for each control code and 
Fig. 3 plots both net control -resistance 
and calculated attenuation values 
against the binary control codes. 

Unfortunately, errors can occur al- 
most anywhere in this design. For one 
thing, the manufacturer's curves, while 
accurate enough when you're con- 
trolling the IC with a potentiometer, 
aren't very precise as far as determining 
actual attenuation vs. resistance per- 
formance when you're using fixed 
values. Another problem is that even 
5%-tolerance resistors can vary enough 
to cause jarring nonlinearities in their 
combined performance in this network. 
For example, one combination can 
easily yield a lower net resistance than 
another combination representing a 
higher binary value. The solution is 
either expensive precision resistors 
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FIG. 3— NET CONTROL RESISTANCE and calculated attenuation plotted against four-bit control 
signals. Note that the calculated attenuation curve is nearly, but not quite, linear. 



when it should have had 0-dB attenua- 
tion. That made the whole system's 
performance nonlinear. Increasing R6 
to 5100 ohms helped performance signif- 
icantly, but note that the value of R6 
will vary from device to device. You 
wouldn't think a circuit this simple 
could have caused so many problems. 
But the end result was worthwhile. 

Driving the control lines 

There are several ways to provide 
the digital control -signals the circuit re- 
quires. Most computers and digital con- 
trol-systems can easily drive a PNP 
transistor (Fig. 4), possibly using a 
latch. A hexadecimal thumbwheel 
switch (or any 4-bit binary-encoded 
switch) can be used without drivers. A 
four-channel optical system could be 
used where isolation was required. 

A SIPO (Serial /n, .Parallel Out) shift 
register could also be used. A serial 
Baudot or ASCII code, for example, 
following a specific control-character 



2N3906 
OR SIMILAR 



FIG, 4 — THIS CIRCUIT can be used to drive a 
digital volume attenuator's control lines. Almost 
any PNP transistor can be used. 

or — as you'll probably choose — hand- 
selection of 5% resistors. 

Even with selected resistors, the per- 
formance of the breadboarded circuit 
was not as predicted by the graph in 
Fig. 3 when input and output signals 
were measured and actual attenuation 
calculated. The problem turned out to 
be R6: the value I had chosen was too 
small and the circuit nad some gain 



on a teletypewriter circuit could raise 
the volume of an alert tone-generator or 
monitor receiver in a network or a re- 
mote-control application. 

Perhaps more exciting is the prospect 
of full keyboard control of a communi- 
cations system, including volume levels, 
with or without the assistance of a com- 
puter. A single dashboard-mounted 
keypad could select synthesizer fre- 
quencies or channels, set volume and 
squelch levels, adjust mike gain, and 
more — even for several transceivers. 
All the valuable hardware could then be 
Secured in the trunk. 

Most exciting of all is the fact that 
this simple circuit makes computer co- 
ordination of our living and working 
environments possible. With the at- 
tenuators installed and the proper con- 
trol bussing routed, the "turn-it-up" 
and "turn -it-down" nuisances in life 
might be eliminated. If the phone 
should ring, for example, the computer 
might use the circuit to turn down the 
volume automatically on the TV or 
stereo. If your clock radio wasn't quite 
rousing you, the computer could make 
it louder; or at night, it could fade the 
music down as you fell asleep. You 
could also program maximum volume 
levels for any number of devices and 
vary them with the time of day — to let 
the kids blast the stereo from, say, 4 to 
5:30, but to keep it under control at 
other times. (The prospects for fading 
in romantic mood-music are also prom- 
ising.) 

Basically, this circuit is just an elabo- 
rate volume control (although the 
MC3340P responds very well to signals 
up to 600 kHz, and fairly well through 2 
or 3 MHz) — -a potentiometer with 
"bells" and "whistles." I'm sure you 
can think of quite a few places to use 
something like this. R-E 
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SERVICE 
QUESTIONS 



TUBE BURNOUT 

In a GE M704 (a Canadian model) the 
horizontal-output tube went out too 
often. I wrote to you and you said that 
the problem could be caused by the fail- 
ure of the horizontal oscillator to start, 
resulting in overload of the output 
stage. You suggested that I change the 
capacitors across the oscillator coil. I 
did. and that did the trick. Thanks. — 
DM., Loudon, Ontario 

SNOW, NO AGC 
I've got a CTC-43A with far too much 
snow on alt channels. The RF AGC con- 
trol has no effect at all. The plate of the 
2DS4 RF-amp tube reads +250 votts and 



the grid reads -30 volts. The 18K resistor 
isn't shorted, and a new tube didn't help. 
— P.B., Ewa Beach, HI 

I think you've got your finger on it. 
Note that the plate voltage on the RF 
tube is the same as the supply voltage — 
+250 volts. You're not drawing any 
current. That must be due to the exces- 
sive grid voltage. The normal RF-AGC 
voltage with no signal should be only 
+0.79 volts. Check the AGC keyer col- 
lector; also the 10-megohm resistor that 
feeds it from the +270-vo!t supply. 
Also check the 2.2-megohm resistor be- 
tween that point and the tuner. 

I'd be inclined to suspect a leaky 
AGC transistor. Check to see whether 
the IF-AGC voltage works. If so. some- 
thing is wrong in the resistors in the 
RF-AGC circuit and I am inclined to 
suspect the 10-megohm one (we've had 
problems with that resistor changing 
value before). 



DAMPER DIODES 

This RCA EP454W portable works fine 
for a while, then the horizontal-output 
tube gets red hot and blows the damper 
diode. I suspected the oscillator stopping, 
but every time I check, it's running. I am 
totally confused, do you have any ideas? 
—J.G., Menlone, IN 

I think you've got one thing reversed. 
Probably, the damper diode shorts and 
thai blows the tube. Check the solid- 
state damper. If it's a single unit. Part 
No. 125932, it's the original. That part 
has been known to cause problems. 
RCA recommends replacing it with a 
dual "piggy-back" type. Pan No. 
120818. 

By the way, the parts list you're using 
is incorrect. It recommends using a GE- 
504 as a replacement. That's a plain 
sine-wave type, but you must use a fast- 
recovery type here and in all horizontal- 
frequency circuits, R-E 




Precision 
\bltage References 

An electronic instrument or circuit can only be as accurate as the reference used 

to calibrate it. Build your own low-cost, high-precision voltage references 

using the information presented here. 



PRECISION VOLTAGE-REFERENCE CIR- 

cuits are constantly needed by anyone 
who works with electronics. They are 
needed in an electronics workshop, for 
example, to calibrate voltmeters and 
oscilloscopes. In the laboratory, they 
can be used to troubleshoot, test, and 
calibrate instruments such as pH- 
meters. Computer applications include 
A/D and D/A converters; most of the 
popular circuits that are used for those 
applications require an external voltage 
reference to make them reasonably ac- 
curate. In addition, projects such as 
electronic thermometers, and anything 
based on the Wheatstone bridge (and 
that includes quite a few electronics in- 
struments) will require a precision volt- 
age-reference. 

Commercially available voltage refer- 
ences can be very expensive, but we 
can make references that are precise 
enough for all but the most demanding 
applications for a small cost. The tech- 
nology that is available today allows us 
to do things that a hobbyist could only 
dream about a decade ago. In this 
article, we will discuss some of the 
more common precision voltage-refer- 
ences, and offer both finished projects 
and design notes for those who would 



JOSEPH CARR 

like to "roll their own," 

Why does a hobbyist need a preci- 
sion voltage -re fere nee? Let's say, for 
example, that you want to build an A/D 
or D/A converter. We all know that the 
greater the bit-length of those con- 
verters, the better the accuracy and 
resolution of the measurements made, 
or voltage produced. But no data con- 
verter is better than the analog voltage- 
reference used to make the conversion. 
All data converters produce an output 
that is the product of a binary word and 
an analog reference voltage (or current, 
in some cases). In practical terms, that 
means that an error in the voltage refer- 
ence will foul up the accuracy of the 
conversion. 

Let's consider two data converters 
that a hobbyist might use: 8-bit and 10- 
bit D/A converters. The resolution of 
the 8-bit converter is 0.391%; the resol- 
ution of the 10-bit converter is 0.098%. 
Those figures are the maximum possible 
resolution based only on bit-length. If 
the reference voltage for both is 10.00 
volts, then the actual reference voltage 
must fall within the range of 10.00 volts 
±391 mV in the 8-bit case and 10.00 
volts ±98 mV in the 10-bit case. A 12- 
bit D/A converter, which is now avail- 



able at relatively low cost, requires an 
analog reference of 10.00 volts ±24 mV. 
Clearly, as the bit length of the con- 
verter increases, the voltage reference 
must become more precise. Reference 
voltage sources for 8-, 10-, and 12-bit 
D/A converters are easily constructed 
at a low cost using components avail- 
able today. 

Zener diodes 

One of the most important voltage 
references used in electronics is the 
Zener diode. Figure I shows the basic 
circuit for a Zener-diode regulator: a 
graph of the voltage-versus-current 
characteristic for a typical Zener diode 
is shown in Fig, 2. 

The Zener diode acts much like an 
ordinary PN-junction diode as long as 
the applied voltage is less than a speci- 
fied value of reverse bias (V z ), or when 
.the diode is forward biased. In the 
range between V2, and a forward bias 
of approximately 700 mV (the actual 
figure is usually 600 to 700 mV). the 
current through the diode is a small 
reverse current called leakage. The 
diode is essentially turned off in that 
region. When the voltage exceeds a 
forward bias potential of 700 mV, the 
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FIG. 1 — THE ZENER DIODE Is often used as a voltage reference or as a simple voltage regulator. A 
basic circuit for a Zener diode regulator Is shown here. 
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FIG. 2— WHEN THE REVERSE BIAS exceeds 
V z the negative current through the Zener in- 
creases rapidly. 



positive current increases in the same 
manner as in an ordinary PN junction. 
The Zener acts quite differently, how- 
ever, when the reverse bias exceeds 
V z . When that voltage is reached, the 
negative current rapidly increases. No 
matter how much more negative the 
applied voltage becomes, the voltage 
across the diode remains relatively 
constant. 

But the Zener diode is not the best 
voltage reference for many applications. 
The Zener's voltage rating is nominal, 
not absolute. When the package says 
"6.2 volts," it may mean some potential 
in the neighborhood of 6.2 volts. It is 
also true that the Zener's voltage tends 
to change a little bit with changes in 
temperature — hardly something that 
you would want a voltage reference to 
do! 

Figure 3 shows a circuit that over- 
comes the temperature-drift problem of 
Zener diodes. Two Zeners are used in 
that circuit: the output is the difference 
between their two V z potentials. The 




circuit works reasonably well as long as 
both Zener diodes are kept in the same 
thermal environment. It is common 
practice to bond the two diodes together 
and coat them with silicone grease in 
order to keep them at the same tem- 
perature. 

Several manufacturers once offered 
four-terminal "Zener diode" packages 
that used four to eight Zeners, in two 
series circuits, to form the output po- 
tential. Those devices were arranged 
like the circuit in Fig. 3, except for the 
number of diodes and the fact that all 
were on a common substrate, thus 
tracking each other in temperature. 

Op-amp voltage-reference sources 

One problem with Zener references, 
even precision Zener's that have been 
trimmed to a specific, accurate voltage, 
is that they are limited to values selected 
by the diode manufacturer — often not 
the voltage required in some particular 
application. We can, however, use an 
op-amp circuit to scale the voltage to a 
needed value. Such a circuit will also 
keep the load across the Zener at a con- 
stant, low level. 

Almost any op-amp will do for that 
type of circuit, but it is generally best to 
use a premium-grade type. Some of the 
best are BiMOS and BiFET op-amps, 
such as the RCA CA3140 device. 

The basic properties of an operational 
amplifier tell us that applying a voltage 
to one input will cause a voltage to 
appear at the output. In the circuit of 
Fig. 4 we apply the voltage from a 
Zener diode to the non-inverting input 
of the op-amp. That means thai ihe out- 
put voltage will have a value equal to 
that voltage times the gain of the opera- 
tional amplifier, or: 

V =V Z E(R2+R3)/R1+1] 



If we make the gain larger than one, 
then the output voltage will be greater 
than the Zener voltage. Similarly, if we 
make the gain one (i.e. if we short out 
R2 and R3, causing the output to be 
connected directly to the inverting in- 
put), then the output voltage is the 
same as the Zener voltage. 

We can trim the value of the output 
voltage by making the feedback re- 
sistance variable. To keep tight control 
over the feedback resistance, a series 
combination of a fixed resistor and a 
potentiometer (R2 and R3) is used. It is 
generally good practice to make the re- 
sistance of potentiometer R3 approxi- 
mately 10 percent of the total resistance 
(R2 + R3), and to make it a 10-, or 15- 
turn trimmer pot. 

Special devices 

In the past couple of years, semicon- 
ductor manufacturers have brought out 
several different types of voltage refer- 
ences. Some of those are two-terminal 
devices that act like diodes in the cir- 
cuit, even though they are complete in- 
tegrated circuits in themselves. 

An example of such a device is the 
LM199 from National Semiconductor 
(2900 Semiconductor Dr., Santa Clara, 
CA 95051); the functional block diagram 
of that IC is shown in Fig. 5. That refer- 
ence is a four-terminal device that com- 
bines a 6.95-volt Zener diode with an 
on-chip heater element. The Zener 
diode is maintained at the same tem- 
perature as the heater because it is 
buried on the same I.C. die (silicon 
chip) as the heater element. 

The heater is not an actual resistance 
element, but is a Class-A amplifier with 
the input shorted. One property of such 
an amplifier is that it will dissipate a 
constant power, so that the amplifier 
will maintain a constant heat level after 
the die comes to equilibrium. 

Burying the Zener in the same die as 
the heater element has many benefits 
including lower noise operation and 
thermal stability. Ordinary discrete 
Zener diodes have a drift specification 
on the order of 5 mV/°C, while for the 
LM199 devices the drift is specified in 
terms of microvolts per degree. 
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FIG. 3 — THIS CIRCUIT shows one way to over- 
come the problem of temperature drift In Zener 
diodes. 




FIG. 4 — AN OPERATIONAL AMPLIFIER can be used to scale the voltage from the Zener diode to 
whatever value is needed. 
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FIG. 5 — A ZENER DIODE and an on-chip heater 
element are combined In the LM-199. The re- 
sulting IC is a highly stable voltage-reference 
device. 




FIG. 6— THIS TWO-TERMINAL REGULATOR 
from Ferranti Electric can be used just like a 
Zener diode. It has a stability as great as 10 
ppm per 1000 hours of operation. 
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•OPTIONAL 

FIG. 7 — A 1.2- VOLT temperature-compensated 
voltage reference, the Intersil ICL8079 used in 
this circuit is well suited to high-speed A/D and 
fJ/A converter projects. 



The LM199 is rated to have an initial 
operating voltage of i2 percent of the 
rated nominal voltage, and the device is 
very stable over periods of time. The 
long-term stability is rated at 20 ppm, 
while the short-term stability is 1 ppm. 

In most cases, the LM199 device is 
operated with a potential of 9- to 40- 
volts DC across the heater terminals 
(pins 3 and 4), while the Zener is hooked 
up in a circuit in the normal manner. 

Ferranti Electric (87 Modular Ave., 
Commack, NY 11725) offers a two- 
terminal regulator. Those devices can 
be used in the same manner as ordinary 



Zener diodes, but they use band-gap 
technology to produce a stable output 
voltage, Ferranti offers versions with 
output voltages of either 2.45 or 1.26 
volts. The internal circuitry for the dif- 
ferent types is essentially the same, and 
is shown in Fig, 6. 

The Ferranti band-gap devices are 
available in five versions: ZN404. 
ZN458, ZN458A, ZN458B. and ZN423. 
The first four of those are 2.45-volt ref- 
erence devices, while the last is a 1.26- 
volt reference device. All of the devices 
except the ZN423 are capable of sinking 
anywhere from 2- to 120-mA DC: the 
ZN423 can sink 1.5- to 12-mA DC. 

The long-term stability of the Ferranti 
devices is 10 ppm per 1000 hours. Tem- 
perature coefficients range from 30 ppm 
to 200 ppm. depending on the device. 

As in ordinary Zener-diode opera- 
tion, a single series current-limiting re- 
sistor is used with the Ferranti regula- 
tors (see Fig. 6 for the formula to cal- 
culate the value of that resistor). For 
example, using a 2, 45- volt regulator 
(V RE f=2.45), a +5-vo[t DC power sup- 
ply (+V=5). and a current of 3.75 mA 
(I Rl£F =. 00375), the resistance required 
would be 680 ohms. 

The Intersil (10710 N. Tantau Ave., 
Cupertino. CA 95014) ICL8069 diode 
shown in Fig. 7 is another of a band-gap 
reference source. That device is a 1,2- 
volt temperature-compensated voltage 
reference that features very low-noise 
operation. As a result, it is suited well 
to applications in high-speed data con- 
version projects, at Zener currents up 
to 50 microamperes. 

Various versions of that device are 
made with differing temperature coef- 
ficients and temperature ranges. Of 
course, the selection of a particular 
device depends upon the nature of the 
application it is to be used for. A device 
that would be suitable for an 8-bit A/D 
converter would not be suitable for a 
12-bit converter. 

Two applications for the ICL8069 are 
shown in Figs. 8 and 9. The application 
shown in Fig. 8 is similar to the opera- 
tional amplifier circuit shown earlier. 
That circuit uses the ICL8069 in the 
feedback loop of a premium-grade 
LM108 op-amp. A potentiometer is 
used to trim the output to exactly 10.00 
volts. That circuit can be used in a wide 
variety of applications. The circuit in 
Fig. 9 uses the ICL8069 device in a 
data-converter application. While an 
Intersil ICL7107 is used in that specific 
circuit, the ICL8069 can be used with 
any similar device whose output volt- 
age is within the operating range of the 
diode. 

Precision Monolithics. Inc. (1500 
Space Park Dr., Santa Clara. CA 95050) 
offers two different IC voltage refer- 
ences, the REF-0I and REF-02. The 
REF-01 is a 10.00-volt device. It is 
housed in an eight-pin TO-99 case 




FIG. ft— A ICL8069 IS PLACED in the feedback 
loop of an LM10S op-amp in this voltage refer- 
ence circuit. The potentiometer is used to trim 
the output to exactly 10.00 volts. 




FIG. 9 — USED HERE in an A/D converter circuit, 
the ICL8069 is well suited for such an application. 

although just four of the pins are used. 
The REF-02 is a 5.00-volt device. It is 
also housed in a TO-99 case, but in this 
instance five of the pins are used. The 
fifth pin is a temperature-dependent 
terminal so that the REF-02 can be 
used as a temperature sensor. 

The simple circuit shown in Fig. 10 
contains a potentiometer that lets you 
set the output of either the REF-01 or 
REF-02 to exactly 10.00 volts. Either 
device can be used in a number of A/D 
or D/A converter circuits. 

Selectable output supplies 

All of the circuits presented thus far 
supply just a single output voltage. 
Even in the devices and circuits that 
use a potentiometer, it is used to adjust 
the output to a single value and then left 
alone. Sometimes however, a multiple- 
output voltage reference is needed. An 
example of that might be a voltage cali- 
brator used with oscilloscopes and 
voltmeters. 

The simplest way to make a multiple- 
output voltage reference is to place a 
resistance network between the output 
of one of the circuits presented in this g 
article and the load. A typical network 33 
is shown in Fig. 11. In that network, > 
each tap is a decade higher in voltage 5 
than the next lower tap. The lowest £ 
value shown is 10 ohms, but that might °j 
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F1G. 10— A SIMPLE POTENTIOMETER is used to trim the output of the PMI REF-01 voltage reference 
to exactly 10.00 volts. 




FIG. 12— A DIGITALLY SELECTABLE voltage reference. Once the input current (I,) to the D/A con- 
verter is set, the output from the circuit (V ) is determined by digital Input (pins 5-13) to the D/A 
converter. 



be too low for some applications. In 
that case, make the lowest value 100 
ohms, and increase each of the other 
resistances by a factor of ten (i.e. make 
the sequence 100-900-9000-90.000- 
900,000 etc.}. With the resistances used 
in Fig. 1 1 , the voltages found at the taps 
would be as follows: 

A— 10.00 volts 

B— 1.00 volts 

C— 100 millivolts 

D— volts 



We can also make a digitally selectable 
reference source by using a D/A con- 
verter. Figure 12 shows how such a 
converter can be used to control the out- 
put voltage (V ) of a reference supply. 

The output current of any D/A con- 
verter is the product of the input cur- 
rent (I|) and the binary word input, 
divided by the maximum possible value 
of the binary word: 

l 2 =l T x(N/2 n ) 

Where: .1] is the reference current. 




FIG. 11— A RESISTOR NETWORK can be used 
to get a multiple-output voltage reference. The 
voltage at each tap is 10 times higher than the 
voltage at the tap below it. 

Ii is the output current, N is the decimal 
value of the binary word input, and n is 
the bit-length of the D/A converter. 

Try this problem out as an example: 
Find the output current {I2) when V ref 
is +10.00 volts, and Rl is adjusted so 
that 1 1 is exactly 2 m A. Assume that the 
binary word applied to the output is 
1049101 10 (i.e. decimal 150). and that the 
D/A converter is 8-bits (as in Fig. 12). 
The solution would be found as 
follows: 

J 2 =(2mA) (150/28) 
l 2 =(2mA) (150/256) 
l 2 =(2mA) (0.586) 
l 2 =1.17mA 
The output voltage from the circuit 
(V ) in Fig. 12 is the product of the D/A 
converter current and the feedback re- 
sistors, so: 

V =(l 2 ) (R4) 

V =(1.17 mA) (5.00 kilohms) 
V =5.895-volts DC 
Once the reference current 1] is set, 
the output from the D/A converter is 
determined by the digital input to the 
converter. It is a simple matter to vary 
that input to give us precisely the refer- 
ence voltage that is needed. There are 
many ways to do that, including con- 
necting the D/A converter's digital in- 
put to the output port of the microcom- 
puter or to binary-output thumbwheel 
switches. r-e 
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Power FETs data sheets 

Power MOS Field-Effect Transistors 
is the title of a 30-page booklet from 
Motorola. It includes data sheets, cross- 
references, and operating theory for 
the company's enhancement-mode N- 
channel silicon-gate TMOS FET.— 
Motorola Semiconductor Products, Box 
20912, Phoenix. AZ 85036. 

RCA COS/MOS product guide 

COSIMOS Digital Integrated Cir- 
cuits (COS-278H) is a 30- page product 
guide written to aid the user in selecting 
the optimum types of devices for 
specific applications. It provides 
maximum ratings, recommended oper- 
ating conditions, static electrical-char- 



acteristics, selection charts, and func- 
tional diagrams for the complete line of 
RCA A-Series (15-volts maximum rat- 
ing) and B-Series (20-volts maximum 
rating) COS/MOS devices. Devices 
covered include gates, buffers, in- 
verters, encoders, decoders, multivi- 
brators, flip-flops, and triggers. Also in- 
cluded are IC's intended for use in mi- 
croprocessor, memory, and timekeeping 
circuits.— RCA, Solid State Division, PO 
Box 3200, Sornerville, NJ 08876. 

RF diodes catalog 

RF Signal-Processing Diodes Selec- 
tor Guide is a 6-page listing of all Motor- 
ola tuning diodes for frequency control, 
hot-carrier diodes for mixing and detec- 



tion, and PIN diodes for switching. In- 
cluded are design curves and package 
outlines. — Motorola Semiconductor 
Products, PO Box 20912, Phoenix. AZ 
85036. 

RF transistor catalog 

Transistor Designers 1981 Catalog 
is a 159-page VHF/UHF/microwave 
transistor selection-guide. Included are 
detailed data on low-noise, general-pur- 
pose, and linear power silicon-tran- 
sistors, and low-noise and linear power 
GaAs FET's for use between 60 MHz 
and 18 GHz. Charts show performance 
curves and typical contours for the con- 
stant-gain and noise-figure functions. 
Some devices are available both pack- 
aged and as unmounted chips. — Avail- 
tek, 3 175 Bowers Ave.. Santa Clara, CA 
95051. R-E 
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AN EYE-CATCHING AND USEFUL PROJECT 

need not cost a great deal of money. 
The device described here is a combina- 
tion digital clock/outdoor thermometer; 
the total cost of project as shown is less 
than fifty dollars. 

To make things more interesting 
visually, the project was housed in a 
clear case — an acrylic butter dish — so 
that the entire circuit can be seen. 
Three reed switches are used to set the 
time or turn on the thermometer; that is 
done by bringing a magnet near the 
case, close to where the appropriate 
switch is located. Although standard 
subminiature panel mounted switches 
can be used, we choose the reed 
switches because it simplifies the con- 
struction and gives the completed 




DIGITAL THERMOMETER 



project a modern appearance. As a 
thermometer, the project displays tem- 
perature in either °C or °F over a range 
of -4Q°C to +90°C or -40°F to + 193°F. 
The temperature sensor does not re- 
quire a separate power supply and is 
not affected by lead length. 

About the circuit 

The heart of the circuit is a National 
Semiconductor MA 1026 digital LED 
alarm clock/thermometer module as is 
shown in Fig. I . That module features a 
0.7-inch LED display, snooze alarm, 
24-hour alarm, 12/24 hour mode. 50/60- 
Hz select. Fixed/flashing colon, and 
sleep cycle. The sleep cycle can be 
used, with external circuitry, to turn off 
a radio or appliance after a time period 
of 59 minutes or less. 

For this project, the module can be 
treated as a "black box, 1 ' requiring just 
a transformer for input power, switches 
for display selection, and sensors for 
temperature measurement. The trans- 
former has three windings— a 120-volt 
primary, a6-volt center-tapped second- 
ary (125-milliampere current-handling 
capability on either side of the tap), and 
a 10. 5- volt secondary capable of sup- 
plying 25 milliamperes. Power con- 
sumed by the module is minimal, there- 
fore the power-handling capacity of the 
switches is not important. An LM334 
adjustable current source is used as the 
temperature sensor; that three-legged 
device looks like a small plastic transis- 
tor. A 220-ohm resistor, Rl, is used to 
scale the output of the LM334 so that 
the IC will supply a current of one 
microampere-per- C. Because the out- 
put from the sensor is a current, lead 
length is not critical. Note that a low 
temperature-coefficient resistor should 



Know the time and temperature instantly with this easy-to- 
build project. The clear, acrylic case makes it an 
interesting conversation piece. 
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be used for R 1 (either a metal-fiim or, if 
you can find it. wire-wound unit), and 
that it should be part of the sensor 
package so that it will change tempera- 
ture with the IC. To make the sensor 
package, mount the LM334 and the re- 
sistor on a small piece of perforated 
construction board. 

In the basic clock/thermometer shown 
in Fig. 2, pin 8 is tied to pin 16, letting 
you set the time using the fast set and 



SLOW set switches. Closing the temp 
switch puts the device in the "ther- 
mometer mode." In that mode, if pin 10 
on the clock module is left unconnected, 
the temperature readings will be in °F; 
if pin 10 were tied to pin 8, the tempera- 
ture readings would be in °C. 

The basic clock/thermometer can also 
be adapted for battery operation. If you 
want to do that, the schematic shown in 
Fig. 3 should be used. In that circuit, a 
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FIG. 1— THE COMPLETE PIN-OUT for the National MA1026 clock module is shown here. 
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FIG. 2— SCHEMATIC DIAGRAM of the digital clock/thermometer and the temperature sensor. To 
make the temperature sensor, mount IC2 and R1 on a small piece of perforated construction board. 



PARTS LIST 









Resistors Vi watt, 5% 

R1— 220 ohms, metal film or wire wound 

R2 — 10 megohms 

Capacitors 

C1, C2 — 47 pF. ceramic disc 

Semiconductors 

1C1— MA 1026 clock module (National) 

IC2 — LM334 adjustable current source/ 

temperature sensor 
IC3— MM5369 oscillator/divider 
J 1— miniature phone jack, panel mount 
PL1 — miniature phone plug 
RY1-RY3— reed switches 
T1 — dual secondary; 10.5 volts at 25 mA, 

6 VCT at 25 mA 
XTAL1— 3.58 MHz crystal 
Miscellaneous: acrylic case, small piece 
of perfboard, wire, solder, hardware, 
epoxy glue, etc, 

NOTE: If you are unable to obtain IC1 , T1, 
or XTAL1 from your usual dealer, they 
can be ordered from Digi-Key Corpora- 
tion, Hiway 32 South, PO Box 677, Thief 
River Falls.MN 56701 
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FIG. 3— FOR PORTABLE OPERATION, build this version of the clock/thermometer project. The 
oscillator circuit draws just 1.5 milllamperes. 



osciliator draws less than 1.5 milli- 
amperes. 




FIG. 4— THIS IS HOW the project will look when 
ft is finished. The clear case — an acrylic butter 
dish — makes the clock more interesting visually. 

crystal-controlled oscillator is used to 
drive the clock. In the oscillator, the 
MM5369 CMOS oscillator/divider takes 
the output from a 3.58-MHz crystal 
(that crystal is used in color television 
sets) and divides it using an internal 17- 
stage binary counter to produce an 
accurate 60-Hz output. Typically, the 



Construction 

While such things as wire size and 
lead length are not critical, certain pre- 
cautions should be taken with compo- 
nent placement. Traces on the module 
must not be shorted by the transformer 
case, temperature-sensor input jack, 
fastening bolts, or uninsulated wires. 
Since the reed switches are operated 
magnetically, they should be placed as 
close to the edge of the acrylic case as 
possible. Also keep in mind that the 
transformer generates a magnetic field, 
and could affect the operation of the 
reed switches if they are placed too 
near it. 

When drilling the case, it is very easy 



to scratch or shatter the acrylic material 
unless you are careful. To make holes, 
place the case on a cloth and drill a 
"pilot" hole using a '/i6-inch bit. When 
you enlarge the hole, it is best to re- 
verse the direction of the drill just be- 
fore breaking through; use the friction 
of the moving bit to melt the remaining 
plastic. That technique avoids the 
danger of a snag and the resulting 
damage. 

Fast-drying epoxy is clear and forms 
an excellent bond for mounting the 
module and other components to the 
acrylic — do not use glue on the face of 
the module as it will appear as a trapped 
drop of water. Avoid "super" glues; 
their fumes will create a permanent 
cloudiness in the clear plastic. 

Before closing up the case, you will 
need to calibrate the module so that it 
reads the correct temperature. The tem- 
perature-sensor assembly should be 
stabilized in a known environment. To 
do that, prepare an ice-point bath of 
water and ice. Place a mercury ther- 
mometer in the bath, and watch the 
temperature until it drops to 32°F (or 
0°C), Once that happens, the tempera- 
ture of the bath should remain constant 
until all of the ice melts. Before then, 
however, place the sensor in the bath, 
and adjust the module potentiometer 
(the blue knob on back of the module) 
until the temperature reading is precise- 
ly 32°F (or 0°C). Once that is done, re- 
move the sensor from the bath and 
close up the case. If you use epoxy. use 
only small drops — you might want to 
open up the case again someday. The 
completed project is shown in Fig. 4. 

Options 

As we mentioned earlier, the MA 1026 

module is loaded with features and 

continued on page 107 
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lier 
in this series we dis 
cussed the data that's 
transmitted on the 
vertical-blanking in- 
terval lines, preparing 
the videotex decoder 
for the video data 
that is to follow it. 
but did not talk about 
that information it- 
self. 

The actual display 
data — the alphanu- 
merics and graphics 
— is placed on a video 
line on a "space- 
available" basis, in 
accord with the North 
American Broadcast 
Teletext Standard 
proposal. That's the 
reason for the bytes 
in the headers that 
indicate where the 
next information is to 
be found. The data 
contained in the 
headers aiso allows 
the control informa- 
tion to be multiplexed 
with the display in- 
formation. 

The videotex decoder separates the 
two and stores them in RAM. At the 
appropriate time, the alpha-graphic 
(display) information is called up by the 
decoder and acted upon by the control 
information to determine character- 
size, color, etc. That system is known 
as the parallel-attribute format. 

Prestel — which has also filed with the 
FCC for acceptance — does it different- 
ly. As mentioned earlier. Prestel data is 
transmitted sequentially — the first 
character is sent first, and the last one 
last, and that's how they appear on the 
screen. The character-attribute data is 
sent along with the alpha-graphic data. 
That means that when an attribute 
(such as color), is changed, a pixel (pic- 
ture element) is sacrificed and nothing 
is seen in the space that would other- 
wise be occupied by a character. Be- 
cause one character or control element 
follows the other, the system is known 
as serial-attribute transmission. 

(Editor's note — This is known as 
Level- 1 Pre si el. There are a total of Jive 
levels of Prestel, each more advanced 
than the previous one. Level I, white 
the most ' 'primitive, ' ' is also the most 
common at this stage. The proposal be- 
fore the FCC includes all Jive levels.} 

Alpha-graphics are sent using the 
ASCII (American Standard Code for 
"President. Richard Larratt and Associates Inc. 
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How it works 



Videotex has several levels 
of alphanumeric and graph- 
ics capabilities. Here's a 
discussion of how they 
work, as well as a look at 
videotex's future. 

RICHARD LARRATT, M.A., P. Eng.* 



/nformation /nterchange) code — the 
one that is used by most computers. 
In it. each character is represented by a 
7-bit word. For example, the letter "A" 
is represented by the decimal value 65, 
and a space by the decimal value 32. 
Since the information is transmitted in 
digital form, the "A" becomes 
"1000001." and the space "0100000," 
Table 1 shows videotex alphanumeric 
characters and their ASCII values. A 
switchable control byte allows the 
same numbers to be used to obtain 
other characters. 

In the simplest forms of videotex (see 
Fig. 5 in Pan 1 of this series in the 
November 1981 issue of Radio-Elec- 
tronics) the ASCII data is sent to a 
character-generator ROM. That IC 
contains the information needed to dis- 
play all the letters and graphic symbols 



required by the sys- 
tem. When it is fed~ 
an ASCII value, it re- 
sponds by outputting 
the dot pattern 
needed to form the 
character on the 
video display. 

DRCS 

The next step up in 
videotex technology 
calls for the use of a 
DRCS (Dynamically 
/?edefinable Charac- 
ter 5et). The DRCS 
allows the use of 
more graphics ele- 
ments than are con- 
tained in the charac- 
ter-generator ROM. 
A videotex decoder 
equipped for DRCS's 
must contain some 
RAM. That memory 
stores the DRCS 
downloaded from the 
videotex computer 
over the air (or cable) 
and in effect acts as a 
secondary character- 
generator ROM. An 
example of videotex 
graphics using a 
DRCS is shown in Fig, 15. 

In addition to providing enhanced 
graphics. DRCS's allow the use of 
special alphabets, such as Greek or 
Hebrew, to transfer mathematical data 
or for foreign- language captioning. 

PDI's 

PDI's (picture Description /nstruc- 
tions) allow the supplier of videotex in- 
formation even more flexibility. Table 2 
shows the PDI's described in the North 
American Broadcast Teletext Standard 
proposal. Once they are downloaded 
into the decoder's memory, they make 
possible very complex graphics with 
very little effort. For instance, the LINE 
PDI could be used to instruct the 
decoder to draw a "...line from here to 
there...". 

Once the PDI's are loaded into 
memory, they make possible a wide 
variety of high-quality graphics, such 
as the illustration shown in Fig. 16. 

PDI's also require RAM (typically 
16K) but can make a PDI-equipped de- 
coder worth its expense when graphics 
are of the essence. 

Alpha-photographic 

An example of alpha-photographic 
videotex is shown in Fig. 17. Alpha- 
photographic videotex allows the trans- 
mission not only of text, but also of still 
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TABLE 1 

Binary 

1100000 
1100001 
1100010 
1100011 
1100100 
1100101 
1100110 
1100111 
1101000 
1101001 
1101010 
1101011 
1101100 
1101101 
1101110 
1101111 
1110000 
1110001 
1110010 
1110011 
1110100 
1110101 
1110110 
1110111 
1111000 
1111001 
1TM010 
1111011 
1111100 
1111101 
1111110 
1111111 
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FIG. 15— A DYNAMICALLY REDEFINABLE char- 
acter set (DRCS) makes the presentation of 
pictures such as this schematic relatively easy. 



video frames — something that will be 
very important when shopping-by- 
videotex becomes widespread and the 
buyer wants to see not a drawing, but a 
real picture of the item he is interested 
in. 

Figure 10 in the December 1981 issue 
of Radio- Electronics shows an alpha- 
photographic system. Several layers of 
RAM are overlaid, and their contents 
taken as a whole to provide varying 
brightness levels, which are not avail- 
able in less sophisticated forms of 
videotex. As an example, let's look at 
bit- 1 of each of the four planes of RAM 
shown in that figure. If we consider the 
four planes together, we can build 
values ranging from to 15, depending 
on whether the bits are "1" or "0'"s. 
That means that each pixel can be 
assigned one of sixteen brightness 
levels, if the values are converted into 





TABLE 2 


TEXT: 


Present a string (group) 




of characters. 


POINT: 


Set the position for a 




point and, if requested. 




draw it. 


LINE: 


Draw a line using its end- 




points as starting and 




stopping coordinates. 


ARC: 


Draw a circular arc using 




three sets of co- 




ordinates (any circle or 




part of a circle can be 




defined by three 




points}. 


RECTANGLE: 


Draw a rectangle of a 




specific height and 




width. 


POLYGON: 


Draw a polygon based on 




the coordinates of its 




vertex points. 


BfT: 


Produce an image using 




bit-mapped graphics. 


CONTROL: 


Provide control over the 




modes of the drawing 




commands. 



voltages that will control the electron 
beam of the video display. 

Scanned sequentially, the contents of 
the bit-plane memory will appear as a 
series of brighter or darker pixels — a 
photograph! Even color is possible. 

Of course, there is a tradeoff in- 
volved. Depending on the baud rate at 
which the data is sent, it can take 
several seconds for the picture to be 



completed. (Actually, that process 
would not be apparent to the user be- 
cause the data would be loaded into 
RAM and not displayed until everything 
was present.) That's one reason why 
the "photograph" in Fig. 17 fills only 
part of the screen — a small picture re- 
quires less memory and can be trans- 
mitted and displayed more quickly 
(about two seconds for the one shown). 
Despite its apparent disadvantages, 
though, alpha-photographic videotex 
can be quite useful. 

Which is best? 

We've presented several levels 
of videotex — alpha- mosaic, alpha-geo- 
metric, and alpha-photographic. Which 
one is going to win out? 

That's difficult to say. Eventually, of 
course, we'll be using the alpha- 
photographic mode, and every level 
below it. For the immediate future, 
however, we are faced with a conflict 
between a rather simple (although tech- 
nically sophisticated) alpha-mosaic sys- 
tem, typified by Level- 1 Prestel, and 
a more expressive but more complex — 
and, initially, more expensive — alpha- 
geometric system of the Antiope/ 
Telidon-type, 

Proponents of both systems have 
petitioned the FCC for acceptance of 
their method as the North American 
standard. Those backing the Prestel 
system claim that it is simple, inexpen- 
sive, and has a proven history. 

Those in favor of the Antiope/Telidon 
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system say that its flexibility outweighs 
its apparent complexity, and that com- 
ponent prices will decrease rapidly 
once it is accepted and decoders are 
produced in volume. 

At the moment, the decision lies with 
the FCC. Recent developments in FCC 
policy, however, indicate that the ulti- 
mate decision may be up to the user: 
both systems may be allowed, and the 
winner will be the one with the most 
subscribers. It's even possible that the 
two systems will coexist, one in some 
areas, and one in others. 

That, however, invokes memories of 
"quad" sound, and the controversy 
and confusion that surrounded it before 
it more or less disappeared. Whatever 
the outcome, videotex — in one form or 
another — will be with us, and will make 
life a bit simpler and more rewarding. 

Using videotex 

Let's take a look at a not-so-hypo- 
thetical videotex system. We'll assume 
that the system used is that proposed to 
be the North American Broadcast Stan- 
dard and that the videotex data is being 
sent over the air on two lines of the 
vertical-blanking interval. The equip- 
ment involved is an ordinary television 
receiver equipped with a videotex de- 
coder and a small numeric keypad like a 
Touch-Tone pad. Also attached to the 
decoder is a modem, through which in- 
formation can be sent back by telephone 
to the videotex computer. 

A good videotex information-system 
will be constructed like an onion — the 
outside layer of information will be gen- 
eral. More detailed information can be 
obtained by requesting pages indicated 
by the first level. Still more detailed in- 
formation wilt be available by selecting 
pages indicated by the second level. 
Also available will be an alphabetical 
directory — it might tell you that the 
page numbers for categories beginning 
with the letters "VAA" through "ZZZ" 
can be found on page number such-and- 
such. 

Let's assume that you want to make 
an airline reservation from New York 
to San Francisco. The first thing you 
will do will be to find out what page 
carries airline information. Upon enter- 
ing the page number, a directory to 
various airlines will appear on the 
screen within about 10 seconds. 

When the airline you select appears 
on the screen, it may present a menu 
showing the cities served, with each 
city identified by a number. By keying 
in that number, you will find another 
page showing the line's flights to that 
city, and possibly the status of each 
flight ("BOOKED FULL," "STAND- 
BY ONLY," or even "SEATS AVAIL- 
ABLE"). 

By keying in the number associated 
with the flight you want, a menu will be 
presented for you to "fill out" to make 




FIG. 16— PDI's (Picture Description ftistrucUona) 
allow very complex graphics to be generated. 




FIG. 17— THE ALPHA-PHOTOGFIAPHIC mode 
allows photographs to be Included as part of 
the videotex material. The picture shown took 
about two seconds to transmit. 



your reservation and, at that time, you 
will be instructed to set up your tele- 
phone link to transit that information to 
the videotex or airline computer. 

You'll be asked for your videotex ac- 
count number, which may be recon- 
firmed on the screen. That not only 
automatically tells the airline just who is 
buying the ticket, but can also be used 
for direct-billing purposes. You'll then 
fill in the blanks on the screen to indi- 
cate how many people will be traveling, 
what class of service is desired, depar- 
ture date, etc. 

Finally, you will be given the option 
of committing yourself to that reserva- 
tion, or — and sometimes more impor- 
tant — simply telling the computer to 
forget the whole matter. 

Getting detailed news would also be 
done through a series of ever-more-de- 
tailed menus. The first page would be 
an index by subject ("WORLD," 
"NATIONAL," "SPORTS," "COM- 
ICS," etc.) and would also contain the 
latest headlines. By unpeeling layers of 
the information "onion," you could 
scan the items of interest to you, or 
read about them at length. 

Who pays for if? 

There's no such thing as a free lunch. 
Videotex equipment is not cheap, and 
the time that goes into programming the 
system also costs money. Where does 
the money come from? 

In some instances, the company 
selling a service or product (such as an 
airline) pays out of its own pocket — it's 
probably less expensive than running a 



sales office. In other cases, such as fi- 
nancial reports like the Dow Jones 
index, a charge of 10 or 25 cents would 
be made to your account each time you 
accessed the service, or you would be 
billed for the time that you used. 

Finally, to encourage the use of the 
system, some services, like news head- 
lines or weather, might be provided 
without charge. After all, if you're 
going to use your videotex terminal for 
that, you'll also eventually find yourself 
using it for services that you (or some- 
one else) pays for. 

How we'll use It 

Technically, videotex is quite an 
achievement. What, though, will it do 
for you? Some ideas were presented 
above; here are a few more. 

Initially, interactive videotex — where 
the user can communicate with the ser- 
vice — will be limited. Broadcast video- 
tex, using a full video-frame occupying 
all of a TV channel will predominate, 
presenting a continuously scrolling dis- 
play of information. But the viewer will 
have no opportunity to take advantage 
of it. except as a non-selective informa- 
tion source. 

At the beginning, interactive video- 
tex will probably be available at selected 
public terminals (in airports, offices, 
and other places where its capabilities 
can justify the initial expense). 

Our world, though, is changing. We 
are. more and more, becoming a "wired 
society." Right now that pertains 
primarily to telephone service — you 
can speak to anyone in the world for 
what would have been considered, a 
few years ago, a ridiculously low price. 

Now. cable-TV is becoming a part of 
our lives and, if one channel were used 
to receive videotex information, and 
another to transmit multiplexed viewer 
response (at a relatively low-data-rate), 
interactive videotex over cable could 
easily become a reality. 

In the near future we'll see two more 
developments that will further the inter- 
active aspect of videotex. 

The first is fiber optics. By using 
light, rather than RF, as a transmission 
medium, it will be possible to have an 
almost unlimited number of channels 
for information interchange. Fiber 
optics, using hair-thin transparent light- 
guides instead of cables, is their logical 
replacement. We'll be seeing a lot more 
of that technology soon. 

The second could very well be DBS 
(Direct Broadcast Satellites). They 
could replace any wired — or light-piped 
— information service and, although it 
may take a while, they may become -n 
two-way. Not only would you be able S3 
to receive the programs or data they j3 
sent, but a relatively-low-power trans- > 
mitter might transmit your information < 
into the system. £ 

continued on page 103 ro 
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SPEECH 

SYNTHESIS Techniques 

Electronic speech-synthesis hs come a long way from the Voder, which took seven 

people to operate when it was demonstrated at the 1939 N.Y. World's Fair. 

Now all you need are a couple of IC's. 



SPEECH SYNTHESIS— THE ARTIFICIAL 

generation of that series of sounds 
known as "speech" — has advanced 
beyond the novelty stage to become a 
real alternative to the simple audible 
and visible indicators and displays 
common to so much of our society. 
There is very little you can do with a 
light or buzzer that can't be done better 
with a "spoken" word. 



"Toys" such as Texas Instruments" 
Speak & Spell have been recognized as 
effective learning tools. Through the 
electronics mouths of those machines, 
children are exposed to new words in 
an exciting interactive way. Talking 
calculators and timepieces have ex- 
panded the horizons for the blind; pilots 
and drivers are relieved of the need to 
watch their meters and gauges continu- 



ously: alarms can be given with instruc- 
tions as to what actions should be taken. 
Speech-synthesis devices are finding a 
myriad uses in communications, ap- 
pliances, automotive applications, 
clocks. instrumentation. language 
translators, and annunicators. It is esti- 
mated that the speech-synthesis market 
will grow to hundreds of millions of dol- 
lars in the next five vears. 




FIG. 1— A TYPICAL IC SPEECH-SYNTHESIZER uses a ROM containing speech data, circuitry to pro- 
cess the data and turn it into analog form, and an amplifier and speaker. 



Fundamentals 

Human speech begins in the cortex 
of the brain but. so far, that creative 
process has been imitated only crudely. 
The mechanics of speech , though, have 
been simulated with uncanny precision. 

The human speech process begins in 
the lungs and proceeds through the 
larynx to create the noises and tones 
that correspond respectively to un- 
voiced and voiced human speech out- 
put. The wideband hissing 'V, "f," 
and "sh" are unvoiced sounds, created 
by the random flow of air particles 
through the voice tract, but the voiced 
consonants like "b" and "I" are con- 
structed of discrete narrowband fre- 
quencies; the vibrating vocal cords gen- 
erate the voiced sounds. Fricatives like 
"v" and "2" combine the two types of 
sources and the plosives, such as "p," 
"t" and "k" are produced by the con- 
trolled release of air from the mouth. 

The speech process is completed by 
articulation — changing the shape of the 
throat, and the shape and positioning of 
the teeth, tongue, palate and lips. To- 
gether, those parts of the mouth and 
respiratory system form an adaptive 
filter that alters the resonances of the 
vocal tract. 

While there are more similarities than 
differences among the approaches to 
speech synthesis, they can be separated 
into three general groups: direct wave- 
form-digitization, phoneme synthesis, 
and linear-predictive coding. 



Direct waveform-digitization 

Direct waveform-digitization is the 
process of taking a live or recorded 
speech -waveform and passing it through 
an analog-to-digital converter. The final 
quality of the reconstructed speech (ob- 
tained by passing the digitized data 
through a digital-to-analog converter) 
depends on several factors, including 
the rate at which the speech waveform 
is sampled (how many times each second 
the waveform is "looked at" and its 
value digitized) and the number of 
amplitude levels into which it is seg- 
mented. As the number of levels in- 
creases, more information must be pro- 
cessed and stored in memory; as the 
number of levels decreases the memory 
and processing requirements decrease 
— at the expense of intelligibility. 

It is necessary to sample the wave- 
form at a frequency that is at least twice 
as high as the highest frequency in the 
original waveform. If the sampling fre- 
quency is too low. aliasing, which 
causes the higher frequencies to appear 
falsely as lower frequencies, takes 
place. 

Playback of the digitized signal is (in 
theory) a simple matter of recalling the 
sequences of data stored in memory 
and processing them with a digital-to- 
analog converter. 

Direct waveform-digitization of 
human speech is highly redundant; it 
wastes a lot of memory storing, for ex- 
ample, drawn-out sounds like "ooooooh." 



Methods used to reduce the memory re- 
quirements and rate of processing of re- 
dundant information may actually 
cause this synthesis technique to be 
classified in one of the other simulation 
groups. 

National Semiconductor {2900 Semi- 
conductor Dr., Santa Clara. CA 95051) 
uses a direct-digitization method that 
reconstructs the speech using pulse- 
coded modulation. It calls its system 
the Digitalker. Compressed speech 
data is stored along with frequency and 
amplitude information in a read-only- 
memory (ROM). Figure 1 shows a typi- 
cal configuration connected to a micro- 
processor bus complete with an output 
filter, amplifier, and speaker. Figure 2 
shows a block diagram of the speech 
processor chip, referred to as the SPC. 
It cannot be overemphasized that the 
key to the practicality of this, as well as 
the other systems, is speech-compres- 
sion — coding of the signals that mini- 
mizes the redundant information. Na- 
tional points out that its system pro- 
duces speech quality far better than the 
crude sound you may associate with 
early demonstrations of speech digitiza- 
tion. In terms of memory space, the re- 
sult is that male voices require about 
100 bits per word and female voices 
somewhat more. The system is more 
like a digital recorder that digitizes 
actual voices, stores, and then plays 
back, than the other methods which 
model the vocal tract. 

The compression method combines 
three techniques. First, redundant pitch 
periods are removed. Then, adaptive 
delta-modulation, which uses the dif- 
ference between two successive sam- 
pling points rather than the values at 
those points, is used to conserve 
memory space by storing only the dif- 
ference information. Phase adjustments 
and half-period zeroing, remove the 
"direction" component of the wave- 
form; that information is not needed for 
intelligibility, so can be safely done 
away with. Computer processing is 
used to accomplish the compression. 
National claims that its compression 
scheme, combined with waveform 
digitization, is very competitive with 
other systems, including linear-predic- 
tive coding. 

The Digitalker is programmed with 
control information that instructs it 
how many times to repeat a specific 
waveform. A programmable frequency- 
generator is used to add inflection. The 
system is easy to use because it re- 
quires only a start pulse and an 8-bit 
address to trigger any message. Simple 
switches can be used if a microproces- 
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RG. 2— NATIONAL SEMICONDUCTOR'S DIGfTALKER has a fixed vocabulary In ROM; several different 
ROM's are available. Programmable frequency-generator (lower right) Is used to add inflection to 
speech. 
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sor controller is not justified. One Digi- 
talker device can produce up to 256 dif- 
ferent messages. 

An evaluation board is available 
which includes the NMOS speech-pro- 



cessor IC, two speech ROM's contain- 
ing 138 words, and an erasable pro- 
grammable ROM (EPROM). The 
DT1O00 board can be connected to an 
external control-system through a 22- 



pin edge connector. A demonstration 
package is available with a vocabulary 
aimed at several industrial markets. 
The 5 x 6-inch DTI000 evaluation 
board is priced at $495. The DT1050 
three-piece IC set is $85, Write directiy 
to National Semiconductor for more in- 
formation. 

Phoneme synthesis 

Phoneme synthesis works by com- 
bining basic sound elements (phonemes) 
that are made up into complete words 
and sentences. In theory, any spoken 
word can be synthesized by stringing 
phonemes together. The quality of the 
resulting speech depends on the extent 
of the phoneme library. To cover a 
wide range of inflection requires a cor- 
respondingly large number of phonemes. 
Again, compromise is necessary to put 
together a practical system: redun- 
dancy-elimination coding techniques 
are used. 

The phoneme method is particularly 
suitable when the extent or type of 
vocabulary required is not fixed: When 
there is no definite vocabulary list, 
speech cannot be constructed from 
stored words and phrases but must be 
generated from the more elemental 
phoneme sounds. 

General Instruments (600 W. John 
St.. Hicksville, NY 11802) has taken the 
approach just described, combining 
phoneme synthesis with a digital filter. 
The design is versatile enough to op- 
erate in a linear-predictive filter mode 
(more about that shortly). GI has re- 
leased a product specification that de- 
scribes the SP0256 speech-processor 
IC; it is an LSI n-channel metal-gate de- 
vice that can synthesize up to 256 
sound sequences. 

Figure 3 shows a block diagram of 
the processor. The speech process is 
started by addressing the ROM location 
that contains the phoneme desired. Up 
to 256 phonemes can be stored in the 
16K bits of the on-board ROM, but that 
can be extended to as many as 3825 
phonemes (or. more usually, complete 
words or phrases) through the addition 
of up to 49 IK bits of ROM, 

The device includes a controller and 
a vocal-tract model (VTM). The VTM 
is a digital filter similar to that used in 
linear-predictive coding. The system 
generates complex sound-sequences 
under the control of 15 slowly varying 
parameters including; repeat count, 
pitch period, source amplitude, and 13 
digital filter-coefficients. The controller 
is a sequential processor that gets its in- 
structions and data from the ROM and 
alters the contents of the 15 parameter- 
registers controlling the VTM. 

One-byte inputs specify 256 entry 
points. The entry points in the internal 
ROM are spaced by 8-byte increments, 
meaning that each phoneme can be de- 
fined by 8 bytes (64 bits). Expanding 



the input format to 2 bytes increases 
the number of entry points to 3825, as- 
suming that the full complement of 
ROM has been added. The controller 
has 16 executable instructions and sup- 
ports one level of subroutine nesting. 
JMP (JuMP) and JSR (Jump to Sub- 
routine) instructions are included to 
allow chaining of program segments 
and the reuse of code sequences. 

External ROM interfaces to the 
speech-processor device through serial 
input and output lines. Sixteen-bit serial 
addresses are used for addressing. 
Serial-to-parallel conversion is handled 
internally by the SP0256. The analog 
output is developed by a 7-bit pulse- 
width modulation, digital-to-analog 
converter. The output is passed through 
a 5-kHz-cutoff low-pass filter and is 
then amplified externally. The single- 
unit price for the SP0256 is S26.70. The 
price will probably be even lower from 
a General Instruments distributor. 

Votrax's phoneme system 

Votrax. Div. of Federal Screw Works 
(500 Stephenson Highway, Troy, MI 
48084) offers another phoneme-based 
system. Votrax uses a switched capaci- 
tor filter in its CMOS-technology SC-01 
LSI integrated circuit. Phonemes re- 
quire an average of 6 bits and each 
phoneme is 40 to 200 milliseconds long. 
The device has a 64-phoneme library 
accessed by a 6-bit code. Typical 
speech-data uses 70 bits per second, 
Votrax plans to provide a text-to- 
phoneme translator algorithm that will 
let the user do his own programming. 
Figure 4 shows a block diagram of the 
system. The price of the SC-01 is $55.00 
each in quantities of five (single units 
may be available from distributors). 

Linear-predictive coding 

Linear-predictive coding — used ex- 
tensively by Texas Instruments (P.O. 
Box 225012, Dallas, TX 75265)— is a 
combination of techniques that model 
the vocal tract electronically. Noise 
and tonal sources generate signals that 
are processed by the LPC filter. The 
method derives its name from the fact 
that it predicts the parameters of the 
next speech sample using a linear com- 
bination of the proceding speech 
samples. That results in a major reduc- 
tion in the amount of memory required 
for the storage of speech data. 

Speech-synthesis techniques using 
that method require as few as three 
integrated circuits: a digital lattice- 
filter, a ROM. and a controller. Present 
systems are based on the 10-stage filter 
shown in Fig. 5: its output is set by 
pitch, amplitude, and filter coefficients. 

The lattice-filter structure includes 
multiplication, summation, and delay 
blocks. Digital filters are constructed of 
memory-register delay components, 
and of summers and multipliers con- 




FIG. A — VOTRAX'S SC-01 is a single-lC, phoneme-type, speech synthesizer Intended (or computer 
control. 




FIG. 5— TEN-STAGE LATTICE FILTER used in Texas Instruments' linear-predlctlve-coding synthe- 
sizer simulates the resonant effects of the mouth and nasal cavities. 



nected in either feedback or nonrecur- 
sive, direct path configurations. Multi- 
plication takes longer than addition, so 
pipeline techniques are used to syn- 
chronize the filter's operation to the 
sampling rate of the system. The all- 
pole filter is described by the equation: 



1c V~ k 

1-2 

K=1 

The n k terms are the ten filter-coef- 
ficients, G is a gain factor, and the z-* 
terms represent time delays. 

The voice-synthesis processor per- 
forms about 400,000 multiplications and 
additions each second. A frame (com- 
plete set of speech data) is supplied to it 
about every 25 milliseconds. Data from 



adjacent frames is interpolated about 
every 3 milliseconds to generate a 
smooth output. Once again a tradeoff is 
made among flexibility, fixed or variable 
vocabulary, speech quality, and cost- 
per-second of speech output. 

A computer program is used to pro- 
duce an optimal set of coefficients for 
the vocal tract fitter, the 8-bit energy 
and pitch information, and to generate 
the one-bit repeat codes. A technician 
corrects any audible deficiencies. 

Texas Instruments* TMS5100 speech- 
processing computer, which includes a 
50-miIliwatt power amplifier, is a key 
component in its speech-synthesis line. 
The TMS5220 is designed for easy 8-bit 
data bus interface. It is used in the 77- 
99/4 home computer speech-synthesizer 
peripheral. Single-unit prices for the 
TMS5100 and TMS5220 are $32.00 and 
$48.00 respectively. r-e 
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SAFE 

SUB-WOOFER 



A subwoofer allows your sound system to reproduce 
very-low bass, such as that found in organ recordings, 
This SAFE subwoofer may be small, but it's mighty 
where it counts. 



GEORGE PAPPANIKOLAOU 




IN THE DECEMBER 1981 ISSUE, RADIO-ELECTRONICS PUBLISHER 

plans for constructing a speaker that used the SAFE (Sym- 
metrical Air Friction Enclosure) principle (U.S. patent no. 
4. 168.761 , other patents pending} to obtain good sound from 
a small enclosure. This article deal with a companion sub- 
woofer using the SAFE principle that provides extended bass 
response from a relatively small enclosure. 

The heart of the system is an 8- or 10-inch speaker in a 
cabinet with a volume of under six cubic feet. It uses no spe- 
cial devices, such as passive radiators, to increase the effec- 
tive size of the speaker, and the SAFE design provides an 
extremely rigid enclosure. 

The SAFE principle 

The SAFE principle is an outgrowth of the labyrinth-type 
enclosure invented by Benjamin Olney in the 1930's. A 
labyrinth-type enclosure is simply a long tube placed behind 
a speaker and into which the low-frequency back wave from 
the speaker is propagated. The length of the tube is used to 



provide "reflex action," causing the back wave to emerge 
from the tube in phase with the front wave. This boosts the 
low-frequency output of the system over a specific range of 
frequencies. The longer the effective length of the tube, the 
lower the frequencies that will be boosted. 

The reason for using the term "effective length" is that 
friction between the air set in motion by the speaker and the 
internal surface of the labyrinth causes the velocity of the 
back wave to be decreased and making it take longer to pass 
through the tube than would be the case if there were no 
friction. The fact that it takes the sound wave longer to trans- 
verse the labyrinth than it normally would, makes it appear 
that the wave has traveled a longer path than it actually did. 

Two methods commonly used to increase effective length 
of the labyrinth are to line its interior with acoustic padding 
such as fiberglass, or to completely fill it with the same 
material. 

Many designs usually fold the tube (run it back and forth 
instead of in straight line) to keep the size of the enclosure 



LEN FELDMAN 

CONTRIBUTING Ht-Ft EDITOR 

WE PUT AN EIGHT-INCH SAFE SUB- 

woofer through extensive listening 
tests in our laboratory and also sub- 
jected it to several measurements. 
We drove it using an amplifier rated 
at about 40-watts-per-channel and a 
passive crossover network. 

Based on our sensitivity measure- 
ments, we would classify this speak- 
er as being low-to-medium in effi- 
ciency (an electronic crossover 
would have helped). Nonetheless. 
we noted a fundamental output from 
the subwoofer down to 25 Hz. We 
measured relatively uniform response 
from the system from 30 Hz up to 



R-E TESTS IT 

the 100-Hz cutoff frequency and 
were able to produce sound-pressure 
levels in excess of 100-dB SPL be- 
fore any significant doubling or dis- 
tortion was observed. 

The unit was tested using both 
single-tone signals and musical ma- 
terial. In reproducing the music, the 
improvement in bass reproduction 
was apparent only when the program 
source contained a fair amount of 
low-bass energy. Not too many pro- 
gram sources do. but when you find 
one that does, the added impact of 
the low, low bass contributed by the 
subwoofer made the project de- 
cidedly worthwhile. 

One word of caution. Trying to 
reproduce ultra-low bass in a small 



room can prove to be a frustrating 
experience. Standing waves set up 
in the room are responsible for that, 
and it is possible to move about the 
room and hear thunderous bass in 
one location while hearing virtually 
none in another spot, where virtually 
complete cancellation of bass fre- 
quencies takes place. 

We used close-miking techni- 
ques in our sound-pressure measure- 
ments, placing i he microphone both 
Li i the upper back-wave ports of the 
enclosure and at close proximity to 
the driver itself. Below 40 to 50 Hz. 
most of the energy, as might have 
been expected, came from the back- 
wave ports rather than from the 
front of the woofer. r-e 
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FIG. 1— SIDE VIEW OF SAFE ENCLOSURE showing speaker back-wave 
path. Path is symmetrical between points A and B. 



FIG. J— PARTITIONS USED IN SAFE ENCLOSURE (a) affect its effective 
cross-sectional area (p), 

down. Also, the effective length of the tube and the free-air 
resonance of the speaker are chosen so that the speaker is 
damped at its free-air-resonance frequency, avoiding objec- 
tionable excess output at that frequency. 

There are. however, two other factors that can be used to 
increase air friction, and thereby the effective length of the 
labyrinth. These factors are what's involved in the SAFE 
principle. First, the internal surface area— not the length — of 
the tube can be increased; second, the back-wave path can 
be made longer by increasing the number of bends in it. 

A SAFE enclosure uses a number of small chambers in 
series (see Fig. 1) to both increase the internal surface-area 
and to insert more bends in the path of the speaker back- 
wave. The small chambers are constructed by alternating 
two types of partitions within the tube as shown in Fig. 2. 
The first type completely blocks the tube, except for a square 
hole in its center. The second is smaller and is centered so 
that the area between it and the inside perimeter of the tube 
is equal to that of the hole in the first type. This forces the 
back- wave from the speaker to be alternately spread out and 
combined as it passes through the tube, (ft is obvious that 
this design increases the internal surface-area of the tube and 




FIG. 2— SPEAKER BACK-WAVE is alternately combined and separated as it passes through and around SAFE enclosure's baffles. 



m 
CJ 
zo 
c 
> 

< 
to 
iva 

67 




FIG. 4— EXAGGERATED PERSPECTIVE VIEW Of first chamber. Note 
mountings of first and second behind-the-speaker partitions. 
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L DIMENSIONS IN INCHES 



WD (BEHIND THE 

SPEAKER) 

PARTITION 



1STIBEHIN0THE 

SPEAKER) 

PARTITION 



FIG. 5— NON-PERSPECTIVE VIEW from front of enclosure. Note con- 
struction of partition 1 /partition 2 assembly. 



PARTS LIST— ENCLOSURE 

Qty. Size (inches) Description 
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2 


15V2 X 15'/2 X 


% 


Front and rear panels 


2 


17 x 34 x % 




Side panels 


1 


15V2 x 15Vz x 


% 


Bottom 


1 


15V2 x 17 x % 




Top 


1 


15Vs x T5V2 x 


Vj 


Partition 11 


5 


15Vs x 15 1 / 2 x 


Vi 


Partitions 1, 3, 5, 7, 9 


5 


13 1 /2 X 13V2 X 


V4 


Partitions 2, 4, 6, 8, 10 


40 


1x1x1% 




Strips for mounting 
odd-numbered partitions to 
even-numbered ones 


12 


Va x % x 15V2 




Partition-to-cabinet mounting 
strips 


12 


V2 x % X 14 1 /2 




,j 


1 


15V2 x 7 x Va 




First behind-the-speaker 

partition 


1 


15V2 x 8 x 'A 




Second behind-the-speaker 
partition 


2 


6Vz x 1 x 1 




Mounting strips for first behind- 
the-speaker partition 



Speaker — JBL LEST (8-inch) or LE10A (10-inch) or similar 
Miscellaneous: Two binding posts, screws, hot-melt glue and 
glue gun, acoustic insulation, crossover network, etc. 




FIG. 6-SIMPLIFIED CUTAWAY VIEW of enclosure showing mounting de- 
tails of first and second behind-the-speaker partitions. 




FIG. 7— FIRST BEHIND-THE-SPEAKER PARTmON has cutouts to accom- 
modate mounting strips. 

the number of bends in the back-wave path.) Traversing this 
path causes the back-wave to be compressed and expanded 
alternately (Fig, 3). slowing the wave and increasing the ef- 
fective length of the tube. 

Other factors 

There are two other factors that have to be considered 
when designing a speaker enclosure: the free-air resonant fre- 
quency of the speaker used, which limits the low-frequency 
response, and the reflex action of the enclosure, which boosts 
the low-frequency output of the system. 

The two factors are interrelated and an enclosure that does 
not increase the free-air re sonant- frequency of the speaker 
(desirable) but doesn't provide any reflex action (undesirable), 
or one that does increase the speaker's free-air resonant fre- 
quency (undesirable) but does provide reflex action (de- 
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ALL DIMENSIONS IN INCHES 



FIG. a— PARTITION MOUNTING STRIPS for the front are shown in (a), rear 
are shown In (£>). left side are shown in (c) and right side are shown in (d). 




FIG. 9— SPEAKER SHOULD BE MOUNTED slightly off-center to prevent 
standing waves. Center figure shows distance between partition 1 and 
top of enclosure. 
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.DIMENSIONS IN INCHES 



FIG. 10— EVEN-NUMBERED PARTITIONS (a) have "top hat" structure 
caused by using center piece cut out of odd-numbered partitions. 




FIG. 1 1 — SIDE VIEW of even -numbered partition mounted atop odd-num- 
bered partition using partition mounting strips. Each strip is located as 
shown in Fig. 10 and measures 1x1x1% inches. 

sirable), is not as effective as one that provides reflex action 
and does not increase the speaker's free-air resonance. 

The SAFE subwoofer enclosure is designed so that it does 
not significantly restrict the action of an 8-inch speaker (which 
would increase its free-air resonant frequency) while provid- 
ing good reflex action. A 10-inch speaker can also be used. 
A 10-inch speaker would offer the advantage of increased 
power-handling capacity and. perhaps, better efficiency. 

Construction 

The choice of a speaker is not critical. Almost any 8- or 10- 
inch open-frame woofer will do; an 8-inch unit should have a 
ceramic magnet weighing about 20 ounces. JBL's LEST is a 
good choice for an 8-inch system; the same firm's LE10A 
should do nicely in a 10-inch one. 

While detailed step-by-step instructions will not be pro- 
vided, the figures and the captions accompanying them 
should be studied closely: they will allow you to construct the 
enclosure with little difficulty. (The only tricky part — the 
area behind the speaker — will be explained below.) 

Like all subwoofers, the SAFE enclosure should be con- 
structed from solid, heavy material, such as %-inch particle 
board, to prevent cabinet vibrations that will decrease the 
output of the system. The partitions can be made from !4- 
inch plywood, with the exception of partition 11, which 
should be !4-inch thick. 

Use plenty of screws and glue! The former will add 
mechanical integrity and the latter will make the enclosure 

continued on page 106 
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Professional Books That Help You 
Get Ahead-And Stay Ahead! 

join the Electronics and Control Engineers' 

BOOk ClUb and 



INTUITIVE IC ELECTRONICS; A 

Sophisticated Primer for En- 
gineers and Technicians. By 

T. M. Frederiksen. 208 pp., illus. 
Covering both the simplest and the 
most complicated IC designs, this 
lively, easy- to-read volume provides 
a sophisticated, nonmathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. Gives you a 
solid understanding of devices tike 
MOS transistors, the new l*L de- 
signs, the bipolar digital logic 
families, JFETs, and much more. 
213/230 Pub. Pr., $16.50 Club Pr„ $14 50 

HANDBOOK OF SEMICONDUCTOR 
AND BUBBLE MEMORIES. By W. A. 

Triebel and A. D. Chu. 416 pp., il- 
lus., over 50 worked-out problems . 
This detailed, comprehensive 
guide brings you right up to the 
minute on such newly developed 
devices as the PLA, FIFO, CAM, 
CCD, and magnetic bubble 
memory — as well as all the stan- 
dard storage devices from ROMs 
and RAMs to shift registers. 
Analyzes, categorizes, and ex- 
plains in full working detail more 
than 75 different semiconductor 
ICs and MBM devices. 
582376-4 Pub. Pr.. $24.95 Club Pr., $10.50 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 illus. At last — a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. Emphasizing appli- 
cations that are immediately use- 
ful, the 16 experts provide in-depth 
treatments of each topic so you can 
completely analyze, design, con- 
struct, and program. Both hard- 
ware and software are thoroughly 
discussed. 
617/988 Pub. Pr, $35.00 Club Pr. $26.50 



Keep up with current technology 
Sharpen your professional skills 
Be ready for new career opportunities 
Boost your earning power 
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HANDBOOK 
ANB-" 



New members! 
Any one of these great 
professional 
books 
for only ... 
as a premium with your 
1st selection! 



Spectacular values up to 



$75.00 




just 
published 

ELECTRONICS 
ENGINEERS' 

HANDBOOK, 2/e 

Edited by D. G. Fink; 

D. Christiansen, Assoc. Editor 

2,272 pp., 2, 189 illus., 43 photos 

Hot off the press, this updated and enlarged Second Edition, 
prepared by 173 expert contributors, covers the entire body of 
knowledge in the field, including new advances in integrated 
circuits (particularly those related to microprocessors), pulsed 
and logic circuits, laser technology, digital recording of music 
and voice, computer systems, telecommunications {especially 
switching and data transmission) and much, much more. 
209/812 Pub. Pr., $75.00 Club Pr., S57.50 



ELECTRONIC FILTER DESIGN 

HANDBOOK. By A. B.Williams. 5 76 
pp., 408 illus. The book is orga- 
nized so that you can start from 
practically any set of requirements 
and follow a sequence of clearly 
outlined steps and design filters 
ranging from simple networks to 
very complex configurations. Each 
design technique is illustrated with 
step-by-step examples and is ac- 
companied by a wealth of applica- 
ble schematics, graphs, and tables 
of normalized numerical values. 
704/309 Pub. Pr., $37.50 Club Pr.. $28.50 

ELECTRONICS CIRCUITS NOTE 
BOOK: Proven Designs for Sys- 
tems Applications. By S. Weber, 
Editor in Chief. 344 pp., illus. Con- 
taining 268 ready-to-use or adapt 
circuits — each a proven solu- 
tion— this book brings you the best 
of the best articles published in 
Electronics' popular Designer's 
Casebook section. Covers display 
circuits, encoders and decoders, 
filters, function generators, logic 
and memory circuits, micro- 
processors, and more. 
192/440 Pub. Pr.. S32.50 Club Pr., $25.50 



INTRODUCTION TO RADAR SYS- 
TEMS, 2/e. By M. I. Skolnik. 698 
pp., 244 illus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 
079/091 Pub. Pr.. $36.50 Club Pr„ $30.50 

USER'S GUIDEBOOK OF DIGITAL 
CMOS INTEGRATED CIRCUITS. By 

E.R. Hnatek. 339 pp., 245 illus. 
Providing the first comprehensive 
overview, this practical guide cov- 
ers CMOS logic performance 
characteristics and selected cir- 
cuit applications, data conversion 
and telecommunication circuits, 
CMOS memories, and commer- 
cially available CMOS, micro- 
processors. 
290/679 Pub. Pr.. $24.50 Club Pr., $18.50 

RADAR TRANSMITTERS. By G. W. 
Ewell. 252 pp., 211 illus. This all- 
around reference provides com- 
plete, up-to-date details on device 
capabilities and design proce- 
dures—with plenty of specific de- 
sign examples. Helps you know your 
radar transmitter capabilities in- 
side out — brings you abreast of 
latest design techniques to im- 
prove your designs — cuts your de- 
sign time in half! 
190/438 Put.. Pr., $24.50 Club Pr., $18.50 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Mar- 
kus. 1,264 pp., 3,666 circuit dia- 
grams. This 103-chapter guide 
means you can speed up the pro- 
duction of new electronic devices 
with ease and thereby lower your 
production costs. Complete with 
values of components and sugges- 
tions for revisions, plus the original 
source of each circuit in case you 
want additional performance or 
construction details. 
4D4/461 Pub. Pr., $61.50 Club Pr„ $46.50 



McGraw-Hill's NATIONAL ELEC- 
TRICAL COD€* HANDBOOK, 17/e. 
By J.F. McPartland. 1,162 pp., 
1,096 iltus. Bigger and better than 
ever! This mammoth reference ex- 
plains and clarifies the many com- 
plex provisions of the current 
(1981) Code* to help you meet rules 
exactly and pass inspections the 
very first time. 
45B/S33 Pub. Pr., J U 50 Club Pr. J18.95 

DIGITAL HARDWARE DESIGN By J. 
B. Peatman. 428 pp., over 400 il- 
tus. Taking you beyond the micro- 
computer, this guide re-examines 
traditional techniques and focuses 
maintainability asa key goal, on the 
design of circuitry too fast for the 
microcomputer alone, and on de- 
signing for usefulness. It covers ev- 
erything from algorithmic state 
machines to separately clocked 
circuits— with scores of examples. 
481/321 Pub. Pr., (31.95 Club Pr., V24.95 



INTRODUCTION TO THE THEORY 
AND DESIGN OF ACTIVE FILTERS. 

By L. P. Huelsman and P. E. Allen. 
430 pp., iltus. Once you add active 
filter design to your repertory of 
specialties, you'll possess a skill 
that's in great demand today. 
Here's one of the best texts we 
know on the theory, design, appli- 
cation, and evaluation nt modern 
active filters and the various tech- 
niques used today, 
308/543 Pub. Pr.. S28.50 Club Pr. $21.50 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 iltus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
RE. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
254/303 Pub. Pr., $22,50 Club Pr.. (11.5(1 




ELECTRONIC COMMUNICATION, 

4/e. By R. L. Shrader. 801 pp., 870 
iltus. This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals you need to prepare 
yourself for the FCC commercial 
and amateur grade license exami- 
nations—and pass them the first 
time! 
571/503 Pub. Pr. J21.95 Club Pr.. 116 95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 
D. G. Fink and H, Beaty. 2,448 pp., 
1,414 iltus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts and how-to on the gener- 
ation, transmission, distribution, 
control, conversion, and applica- 
tion of electric power, 
ZWIU Pub Pr., $59.95 Club Pr.. $44.35 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 608pp., 
heavily iltus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of alt the basic 
principles of digital systems and 
logic design — plusasol id introduc- 
tion to microprocessors and micro- 
processor-based designs. Antici- 
pates every conceivable question 
you could have to make sure you 
understand every detail. 
B29/455 Pub. Pr.. $28.95 Club Pr.. J22.5D 
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PRINTED CIRCUITS HANDBOOK. 

I/e. By C. F. Coombs. 

126/0(9 Pub. Pr., Sll.ifJ Club Pr, HI 9S 

DESIGNING WITH PliLD-tFPICT 
TRANSISTORS, By Siliconix. Inc. 
5J4/4S9 Pub ft.. %U SB Club FT.. SIS 50 

BIT- SLICE MICROPROCESSOR DE- 
SIGN. By J. Mick & J. Brick. 
411/814 Pub. Pr.. SM.on Club Pr„ 510.511 

MICROPROCESSORS; MICROCOM- 
PUTERS/SYSTEM DESIGN. By Texas 

Instruments Learning Center & En- 
gineering Staff. 
637/5K Pub. Pr., J24.I0 Club Pr.. (19.50 

ENGINEERING MATHEMATICS 
HANDBOOK, 2/e. By J. J. Tuma. 
854/JOI Pub. Pr. S29.50 Club Pr.. 112.55 

HANDBOOK OF OPERATIONAL 

AMPLIFIER CIRCUIT DESIGN. By D. 

E. Stout & M, Kaufman. 

617/97* Pub. Pr.. I34.S0 Club Pr„ S25.5D 

OPTICAL FIBRE COMMUNICATION. 

By Technical Staff of CSELT. 
US/021 Pub. Pr. 139. 50 Club Pr.. 129.50 

THEARCHITECTUREOFPIPELINED 
COMPUTERS. By P M Kogge. 
352/371 Pub. Pr.H7.SS Club Pr.. 121.95 

MIC RO CROC OMPUTER- BASED DE- 
SIGN. By J. Peatman. 
491/3(0 Put. Pr.. 532.50 Club Pr, 525.50 

MICROELECTRONICS. By J. 

Millman. 

423/27J Pub. Pr.. 531,35 Club Pr. 124.50 
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STEREO AUDIO 
FORTY 



Stereo and multichannel TV programming is already a 
reality in several countries. Here's the latest on 
what's happening here. 



LEN FELDMAN 
CONTRIBUTING EDITOR 



BY THE TIME YOU READ THIS. ALL THE 

tests should have been completed. 
Even the report prepared by the Elec- 
tronic Industries Association's Broad- 
cast Transmission Standards (BTS) 
Committee may already be in the hands 
of the FCC. and we will be a step closer 
to having stereo audio tor television 
broadcasts in the U.S. And. with two 
(or more) audio channels available, not 
only will stereo be able to be broadcast, 
but the second channel can also be used 
for the transmission of a second 
monophonic program — perhaps a sound- 
track or commentary in a second lan- 
guage, for viewers whose native tongue 
is not English, 

No matter how soon a multichannel 
audio system is adopted for U.S. TV, 
and no matter which system is chosen, 
the U.S. will still be a late starter in 
adopting stereo for TV. In Japan, that 
type of service has been available since 
1978. In fact, of the three basic systems 
being proposed for use in the United 
States, one is the Japanese system that 
was developed and tested over a period 
of four years by the Technical Research 
Laboratories of NHK. the Japanese 
Broadcasting Corporation. 

The two other systems currently 
being considered for use in this country 
are by Telesonics Systems. Inc. and by 
the Zenith Radio Corporation. The 
Japanese system tinder consideration is 
officially known in this country as the 
EIAJ system, since it is being sponsored 
in the U.S. by the Electronic Industries 




Association of Japan. Finally, a fourth 
system, developed — and just being in- 
troduced — in Germany, may have some 
influence on what method is finally 
adopted. (That system will be discussed 
in detail soon in a future issue of Radio- 
Electronfcs). ^^^ 

Funher complicating the decision- 
making process is the fact that, in addi- 
tion to the three basic transmission-sys- 
tems just referred to, there are also 
three noise-reduction systems being 
proposed for use with them, making a 
total of nine possible combinations. 
The incorporation of more audio chan- 
nels in the bandwidth now assigned to a 
single TV audio channel will degrade 
the audio signal-to-noise ratio, regard- 
less of which of the three stereo sys- 
tems is selected. That is what has 
prompted Dolby, dbx. and most recent- 
ly, CBS, to propose noise-reduction 
encoding/decoding systems. Those, 



coupled with any of the proposed multi- 
channel TV-audio systems, would re- 
duce background noise to acceptable 
levels and allow broadcasters to main- 
tain the quality of fringe-area signals, 
^Since multichannel TV-audio will 
eventually be with us, it would be a 
good idea to understand how the three 
basic transmission-systems that have 
been proposed work. The principles in- 
volved in audio companding are familiar 
to most readers of Radio- Electronics so 
we will not include a description of the 
three noise-reduction schemes in this 
discussion. 

The EIAJ system 

The components of the signal used 
by the Japanese system are shown in 
Fig. J. Note that the "x" axis (hori- 
zontal) serves two purposes — it shows 
both the audio-frequency response of 
each channel and the frequency of the 
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15.734 kH2 



FIG. 1— ORIGINAL EIAJ SYSTEM uses a subcarrier with a deviation of ±10 kHz to transmit the L-R or 
second-channel audio information. Maximum frequency-response is 12 kHz. 
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FIG. 2— U.S. VERSION of the EIAJ system extends frequency-response of the subcarrier to 15 kHz. In 
addition, a second subcarrier, with an S-kHz bandwidth, ts provided for. 



S The subcarrier, located at a fre- 
quency of 3 1. 47 kHz (twice the TV 
horizontal line-frequency) above the 
main carrier, is used for the second 
channel of a multichannel transmission. 
or for the L-R component of a stereo 
transmission. That frequency was 
chosen because it minimizes inter- 
ference between the video signal and 
the subcarrier in intercarrier-type re- 
ceivers. When frequency-modulated. 
the subcarrier has a maximum devia- 
tion of 10 kHz on either side of the cer 
ter frequency. In Japan, the frequenc 
response of that channel is from 50 to 
about 12 kHz, but the system has been 
modified for use in the U.S. to extend 
the response to 15 kHz. 
The subcarrier is used to modulate 

Pthe main carrier — a technique known as 
injection. When stereo is being trans- 
mitted, the amount of injection is ±20 
kHz, giving the main carrier a total 
deviation of ±45 kHz; in the multichan- 
nel mode, the amount of injection is 
i 15 kHz, producing a total deviation of 
±40 kHz. 

An amplitude-modulated control sig- 
nal having a bandwidth of 2 kHz is 
transmitted at a frequency 55.07 kHz 
OVi times the horizontal line-frequency) 
above the main carrier. Its purpose is to 
inform the decoding equipment at the 
receiver which mode is being used, A 
982.5-Hz tone indicates that a stereo 
program is being transmitted; a 922.5- 
Hz tone indicates that a multichannel 
program is being broadcast. The absence 
of a tone means that the program ma- 
terial is monophonic. The control signal 
can also be used to activate a visual indi- 
cator to inform viewers/ listeners which 
audio mode was being used with the 
video they were watching. 

Tests made by the developers of the 
Japanese TV multiplex-system have 
shown that a second subcarrier can be 
added without making it necessary to 
change the parameters of the first sub- 
carrier. In tests conducted by the EIA 
last summer in Chicago, such a sys- 
tem — as shown in Fig. 2 — was used. 
The characteristics of the second sub- 
carrier were the same as those of the 
first, with the exception that the audio- 
frequency response was restricted to an 
upper limit of 8 kHz, It is expected that 
that subcarrier would be used for ser- 
vices where limited frequency-response 
would not pose a problem. 



subcarrier and pilot tone relative to that 
of the main audio carrier. The "y" axis 
(vertical) shows the frequency devia- 
tions of the main and sub-carriers. 

The main audio carrier — used for 
monophonic transmissions, for one 



channel of multichannel transmissions, 
or for the L+R component of a stereo 
transmission — has a maximum devia- 
tion of ±25 kHz (just like the NTSC 
system used in the U.S.) and a fre- 
quency response from 50 Hz to 15 kHz. 



The Telesonics system 

The Telesonics system, whose ar- 
rangement is shown in Fig. 3, uses a 
double-sideband, suppressed-carrier. 
AM subcarrier similar to that used in 
stereo-FM broadcasting in the United 
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FIG. 3 — TELESONICS SYSTEM uses amplitude modulation tor its subcarriers. The scheme allows as 
many as four subcarriers. 
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FIG. 4— ZENITH RADIO CORPORATION'S system uses the horizontal line-frequency, 15.734 kHz, for 
the pilot tone. 
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States and many other countries. (The 
EIAJ system, with the exception of the 
control signal, is all-FM.) Such an ar- 
rangement requires a pilot signal, which 
is used at the receiving end to restore 
the suppressed carrier. In the Telesonics 
system, the pilot signal has a frequency 
of 19.668 kHz, or 1.25 times the TV 
horizontal line-frequency. The double- 
sideband suppressed-carrier used for 
transmission of L-R information is 
39.939 kHz, or 2.5 times the horizontal 
line-frequency, away from the audio 
carrier center-frequency. Tests of the 
system have been proposed using three 
different levels of deviation of the main 
carrier by the subcarrier: 1 1 .25 kHz. 25 
kHz, and 33.75 kHz. Tests using addi- 
tional FM subcarriers at other fre- 
quencies, in order to provide a second 



subchannel for sound transmission; a 
third carrier for ENG (Electronic News 
Gathering), telemetry, or another ser- 
vice, and a fourth subcarrier for telem- 
etry alone have also been suggested. 
The additional FM subcarriers are im- 
pressed upon the main carrier at very 
low levels and with highly restricted 
audio-frequency ranges, as shown in 
Fig. 3. 



The Zenith Radio system 

Frequency allocations and subcarrier 
arrangements used in the Zenith Radio 
Corporation system are shown in Fig, 
4, Like the Telesonics system, the 
Zenith system also uses a double-side- 
band, suppressed-carrier AM subcarrier. 
Instead of using a separate pilot sig- 



nal, the Zenith system uses the hori- 
zontal line-frequency itself for that pur- 
pose, with the center frequency of the 
suppressed subcarrier falling at twice 
the horizontal line -frequency, or 31.47 
kHz. Provision for a separate audio 
program (such as a second-language 
summary of the news) is made using an 
FM subcarrier having its center fre- 
quency at four times the video horizon- 
tal-line rate, or 62.94 kHz, while other 
FM subcarriers at 5.5 and 6.5 times the 
horizontal frequency can also be in- 
cluded for telemetry or other telecom- 
munications purposes. 

Signal-to-noise ratios 

As we noted earlier, all the stereo/ 
multichannel TV-audio systems involve 
some degradation of the signal-to-noise 
ratio. In Japan, where the system em- 
ployed uses a frequency-modulated 
subcarrier for transmission of the L-R 
information (or the second-channel in- 
formation), results at station JOAX (the 
anchor station of the national network, 
based in Tokyo), using an 85 kW audio 
carrier, show that the signal-to-noise 
ratio is about 60 dB on both the main 
and sub-channels at receiving points 
within the city, fairly close to the trans- 
mitter site. In fringe areas, of course, 
that figure would be worse. 

Experiments have already shown 
that the systems using AM subcarriers 
(Telesonics and Zenith, so far) for their 
difference (L-R) information or second- 
channel transmissions suffer a greater 
reduction in signal-to-noise ratio than 
do all-FM subcarrier systems. That's 
especially true in fringe areas, where the 
main audio-carrier is of insufficient 
strength to send the receiving circuitry 
into full FM-limiting. It is for that rea- 
son that the EIA Broadcast Television 
Standards Committee deemed it ad- 
visable to incorporate the companding 
system proposals mentioned earlier in 
the test recently completed. 

Several critical listeners, none of 
whom knew which companding sys- 
tems were being used (or, for that 
matter, that they were being asked to 
judge the merits of three companding 
systems), were asked to listen to a 
variety of recorded material and to 
judge which "sounded best." Having 
monitored some of the tests myself on 
behalf of the EIA, I can report that, 
while each companding system was 
judged effective for certain kinds of 
music, the difference in background 
noise between ail the uncompanded 
transmissions and those using noise re- 
duction was obvious, regardless of 
which system was used for the test. 
That was particularly true when "fringe 
area" reception conditions were simu- 
lated. 

Audio enthusiasts have complained 
for many years about the poor quality 
continued on page 102 
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Inside 
Dolby HX 



Designed to provide the ideal cassette tape bias 
level for signals at any frequency, this new version 
of the Dolby HX system overcomes the problems of 
the original and adds some interesting refinements. 




LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 



JUST ABOUT TWO AND A HALF YEARS 

ago, Dr. Ray Dolby, of Dolby Labora- 
tories, introduced a new signal -pro- 
cessing scheme that he called Dolby 
HX; the HX stood for "'headroom ex- 
pansion." That circuit was Dolby Lab- 
oratories" first attempt at signal pro- 
cessing that had nothing to do (at least 
directly) with noise reduction. While 
Dolby noise reduction has been very 
widely accepted by tape-deck manufac- 
turers, the Dolby HX system was not 
greeted with the same sort of enthusiasm. 

At least one manufacturer, however, 
must have been fascinated by the ideas 
behind Dolby HX — enough so to have 
developed a version of the headroom- 
expansion idea that overcomes earlier 
objections to the HX approach, and 
provides benefits that were not part of 
Dolby's original system. That manufac- 
turer is the Danish firm of Bang & 
Olufsen, and, with the unqualified 
blessing of Dolby, their version is 
called Dolby HX Professional. 

In order to appreciate the improve- 
ments in this new version of Dolby HX, 
it will be helpful to review the concepts 
behind Dolby's original version of the 
headroom-expansion system. The un- 
derlying concept is based on the fact 
that there is an ideal level of tape bias 
for every audio frequency. As can be 
seen in Fig. L the bias level that pro- 
vides the highest output level and ac- 
ceptably low distortion levels for a mid- 
frequency tone of 333 Hz is quite dif- 
ferent from the optimum bias level 
needed when recording a 10-kHz sig- 
nal. Figure 1 also shows that as we at- 
tempt to record higher and higher fre- 
quencies, lower and lower levels of bias 
are required. Generally, most makers 



of cassette decks choose a bias level 
that, of necessity, is a compromise — 
one that covers reasonably well as 
much of the audio range as possible. 
Usually, that bias level is set so that it 
is a bit lower than optimum for best 
low-frequency/mid-frequency maximum 
output level (MOL). and for a reason- 
able output level at high frequencies. 
Since such compromise settings of bias 
tend to favor low and mid frequencies, 
the phenomenon known as high-fre- 
quency tape saturation is common in 
cassette decks. 

The earliest version of Dolby HX 
worked on the assumption that, if the 
bias level of a recorder is made variable 
and allowed to change dynamically 
with changing input-signal content, it 
should become practical to record high- 
frequency signals at higher levels by re- 
ducing the bias levels when high-level. 
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FIG. 1— THE BIAS LEVEL that provides the 
highest output with acceptably low distortion 
tor a 333-kHz tone Is quite different than the 
bias level required by a 10-kHz tone. 



high-frequency signals dominate the 
program content being recorded. 
Furthermore, since the headroom ex- 
pansion takes place entirely during the 
recording process, no "decoding" or 
correction circuitry is needed during 
playback to get the benefits of such a 
variable bias system. 

A block diagram of the original sys- 
tem is shown in Fig, 2. For the system 
to work, there must be a control signal 
that is sensitive to amplitude and fre- 
quency content. But such a control sig- 
nal already exists in any Dolby B- 
equipped deck. All Dolby B noise-re- 
duction circuits generate a voltage sig- 
nal that depends on the strength and 
frequency content of the stronger of the 
two input channels. That voltage is 
used to control the amplifiers in the 
Dolby B noise-reduction circuits. 

But. while the Dolby B control signal 
may be ideal for noise-reduction com- 
panding, it is less than ideal for bias 
level control. In Dolby B, the control 
signal is derived without regard to the 
recording pre-emphasis curve. That 
curve shapes the frequency response of 
the signal that, after processing for noise 
reduction, reaches the recording head. 
As the bias level changes, the frequency 
response of the system also changes. 
The problem of varying frequency re- 
sponse during recording was dealt with 
in the original Dolby HX system by 
allowing the control signal to alter pre- 
emphasis at the same time that it alters 
bias. If everything was adjusted per- 
fectly, the bias and pre-emphasis 
changes were supposed to balance each 
other out to provide the flat response 
and expanded headroom for which the 
system was designed. 
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FIG. 2— THE ORIGINAL DOLBY HX system is shown In this block diagram. For the system to work, a 
control signal that is sensitive to amplitude and frequency content is required. 



Self biasing and mutual biasing 

While studying how Dolby HX works, 
and the dynamics of magnetic recording 
in genera], the engineers at Bang & 
Olufsen noted two phenomena. They 
noted that any signal fed to a recording 
head acts as bias for the signal to be 
recorded, with high-frequency signals 
being more effective as a bias than 
low-frequency signals. A signal even 
acts as a bias for itself (self-biasing), 
though that effect is quite small for 
audio signals. Nevertheless, self bias 
may be a small part of the reason why 
high -frequency signals require a much 
lower bias setting than low-frequency 
signals. 

Much more important, however, is 
the biasing effect of the high-frequency 
content of an audio signal on the low- 
frequency part of the same signal. 
While that effect is only a small part of 
the total bias applied to the recording 
head, it is enough to alter the bias con- 
ditions for low frequencies. That is 
shown dramatically in Figs. 3 and 4. 

Figure 3 is a spectrum analysis of a 
single 300-Hz tone, recorded at a level 
of 250 nanowebers-per-meter (nWb/m). 
That is about 2 dB above the Dolby 



calibration level — not an exceptionally 
high level. The bias on the recorder 
used was adjusted to a conventional 
level: slightly below optimum for the 
best low-frequency MOL. The tall spike 
at the left is the 300-Hz signal. The 
spike at around 900 Hz is the third- 
order distortion component and its level 
is about 46 dB below that of the 300-Hz 
signal, which corresponds to a third- 
order harmonic distortion level of 
1.58%. Those are not unusual values 
for a good-quality cassette recorder. (In 
Figs, 3 and 4, each vertical division is 
10 dB, while the horizontal scale is 
logarithmic and runs from 20 Hz at the 
left to 20 kHz at the right; key frequency 
points are shown at the top of the scope 
display). 

In Fig. 4, the 300-Hz signal has been 
kept at the same input level, but a pair 
of tones with frequencies of 9 and 10 
kHz have been mixed into the signal at 
a level some 50 dB below that of the 
lower- frequency signal. You'll note 
that there is a dramatic reduction in 
third-order distortion of around 6 dB, 
while the recorded level of the 300-Hz 
signal actually rises about 2 dB. The net 
third-order distortion is now 8 dB lower 



than before (relative to the 300-Hz 
fundamental), or 0.63%. Both the re- 
duced third-order distortion and the in- 
creased level of the recorded signal are 
caused by the additional biasing effect 
of the high-frequency signals; that addi- 
tional biasing has raised the total effec- 
tive bias level for the low-frequency sig- 
nal to near its optimum value. The 
biasing of one part of an audio signal 
that is being recorded by anothei part 
of the same signal can be called mutual 
biasing. 

It follows that the flat frequency-re- 
sponse obtained under static test condi- 
tions {using a single-tone test signal) 
may not be so flat when complex musi- 
cal signals are recorded on tape. When 
such musical signals are recorded on a 
machine with fixed bias, the frequency 
response changes continuously due to 
mutual biasing, depending upon the in- 
stantaneous high-frequency content of 
the overall signal. Such dynamic 
changes in frequency response are 
present not only in cassette recorders, 
but in any tape recorder using high-fre- 
quency bias, such as studio tape decks 
and high-speed duplicating machines 
used to produce prerecorded tapes. 

Dolby HX Professional 

Dolby HX Professional was devel- 
oped jointly by Bang & Olufsen and 
Dolby Laboratories. Although the prin- 
ciples of Dolby HXand Dolby HX Pro- 
fessional are similar, the aims of the 
two systems are different. In Dolby 
HX, the chief aim was to allow high-fre- 
quency signals to be recorded at higher 
levels on cassette tape. Dolby HX Pro- 
fessional has the more fundamental aim 
of keeping the active or effective bias 
constant, regardless of signal content. 
Active bias is defined here as the effec- 
tive bias seen by each frequency in the 
audio spectrum. In keeping the active 
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FIG. 3— SPECTRUM ANALYSIS of a single 300-Hz tone recorded at a 
of 250 nanowebers-per-meter. 



FIG. 4— MUTUAL BIASING is demonstrated here. Two low-level, higher- 
frequency (9 arid 10 kHz) tones were mixed with the 300-Hz tone. 
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FIG. 5— BLOCK DIAGRAM of the Dolby MX Professional system. Unlike Dolby HX, this system 
measures the sum ot the audio signal, including any preprocessing, and the bias at the record head. 



bias constant, all of the recording para- 
meters that would normally be affected 
by a change in bias under static condi- 
tions, will remain stable under the 
dynamic conditions that prevail during 
the recording of more complex music 
signals. For example, the frequency-re- 
sponse changes shown in Fig. 4. which 
were caused by mutual biasing, would 
not occur if active bias were kept con- 
stant for all audio frequencies. 

Dolby HX Professional and Dolby 
HX are similar to the extent that both 
systems change the level of the bias sig- 
nal dynamically, but the reason for 
doing it and the method used are dif- 
ferent. As things worked out, all of the 
original aims of Dolby HX are fulfilled 
by Dolby HX Professional, but that is a 
secondary benefit of the latter system. 
Dolby HX Professional has other ad- 
vantages over Dolby HX. It is a dedi- 
cated system: one that is completely in- 
dependent of Dolby noise-reduction 
modules or other electronic circuits 
within the recorder, (Remember, the 
original Dolby HX system uses the 
same control voltage that was developed 
by the Dolby B noise-reduction cir- 
cuits.) That makes the system suitable 
for professional applications, such as in 
studio recorders, as well as for use in 
high-quality cassette decks. 

Figure 5 is a block diagram which 
shows how Dolby HX Professional 
works. Uniike Dolby HX, which only 
measures the audio signal to determine 
the bias compensation required, Dolby 
HX Professional measures the sum of 
the audio signal, including any prepro- 
cessing, and the bias at the tape head. 
The signal from the recording head is 
fed to a processing circuit consisting of 
an accurately designed static filter. 
Once that filter has modified the signal, 
the signal is rectified to form a control 
voltage that is an accurate replica of the 
tola! biasing effect of the processed 
audio signal, plus the bias at the record- 
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FIG. 6— HIGH-FREQUENCY CAPABILITIES of a 
cassette recorder equipped with Dolby HX Pro- 
fesslonal versus a conventional machine of the 
same quality. 

ing head, or the "active bias." By 
measuring those signal components at 
the recording head, the system insures 
that the control voltage is always an ac- 
curate representation of the flux across 
the air gap in the recording head, re- 
gardless of signal strength or of any 
signal processing that may have taken 
place in previous stages. All processes 
and signals are carefully accounted for 
when the control voltage for bias com- 
pensation is derived from Dolby HX 
Professional, The control voltage is 
compared with a reference voltage that 
is adjusted for the static bias needed for 
the particular type and brand of tape 
being used, and a correction signal is 
generated. That signal is used to adjust 
a voltage-controlled amplifier that in 
turn alters the amplitude of the bias 
voltage supplied to the recording head. 
That maintains a constant active bias 
for the signal recorded. Once the circuit 
is correctly designed and installed, 
there is no need for any further adjust- 
ments for any tape or any signal-pro- 
cessing circuitry. Furthermore, since 
effective bias remains constant, no 
changes in pre-emphasis with changing 
bias are required ; with Dolby HX, such 
changes in pre-emphasis were needed. 
Dolby HX Professional can be used 
with any noise-reduction circuitry cur- 
rently available, or. for that matter, no 
noise-reduction circuitry at all. 



If an audio signal having only low fre- 
quencies is fed to a recorder equipped 
with Dolby HX Professional, the circuit 
will "recognize" that fact and the bias 
level will remain fixed; since there are 
no high frequencies present in the sig- 
nal, no bias-level change is required. If 
high frequencies are added, the Dolby 
HX Professional circuitry reduces the 
bias signal from the bias oscillator. The 
amount of reduction is determined by 
the passive filter, which monitors the 
entire signal applied to the tape head. 
That reduction in bias level will be 
almost exactly equal to the mutual 
biasing caused by the high frequencies. 
Thus, low frequencies see a constant 
bias level, but bias is reduced for high 
frequencies since they receive no added 
bias from the audio signal; low fre- 
quencies and high frequencies both see 
their optimum bias levels. 

Should the signal consist of high fre- 
quencies only, the Dolby HX Profes- 
sional circuit will reduce the bias from 
the oscillator even more; to a level that 
is very close to idea! for that type of 
signal. In that way. the original purpose 
of Dolby HX — namely, substantially in- 
creased headroom for high-frequencies 
— is also a characteristic of Dolby HX 
Professional. With Dolby HX Profes- 
sional, the bias setting is adjusted to 
give the lowest possible distortion at 
low- and mid-frequencies, and the best 
MOL — compromises are no longer 
required. 

Figure 6 shows the difference in high- 
frequency capability between a fixed- 
bias machine and one with Dolby HX 
Professional. The machine equipped 
with Dolby HX Professional delivered 
an output that was attenuated only 1.4 
dB with respect to our 0-dB reference 
(250 nWb/m) at 13.5 kHz. A conven- 
tional machine of equal quality, on the 
other hand, delivered an output that 
was attenuated 8.6 dB at the same 13.5 
kHz frequency, or fully 7.2 dB poorer 
response at that relatively high fre- 
quency. The same type of tape was 
used in both machines. 

Dolby HX Professional includes an- 
other refinement. It functions totally in- 
dependently on each of the two stereo 
channels of a tape deck. That means 
that bias for each channel is always 
optimally adjusted for the signal being 
applied to that channel, even though 
the signal applied to the other channel 
may have a completely different con- 
tent, requiring a totally different bias 
level. 

At the moment. Bang & Olufsen is 
the only company making use of that 
refinement of the Dolby HX circuit, -n 
The new circuitry appears in their 5 
Beocord Model 8002 cassette recorder. ^ 
If the circuit proves to be as effective as > 
claimed, you are likely to see it used by -c 
quite a few manufacturers befqre too 5 
long. R-E to 
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This little IC can produce a great deal of sound, 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



IT IS ALMOST UNBELIEVABLE THAT SUCH 

a variety of sounds can be created by 
one small 28-pin IC. The Texas Instru- 
ments 76477 can generate everything 
from simple tones to very complex 
sounds. Best of all is the fact that you 
can create any sounds you desire by 
just adding a few resistors and capaci- 
tors. 

Before we get into how to make some 
of those sounds, perhaps we should 
mention some of the ways you can use 
the 76477. There are. of course, sound 
effects. While I can't guarantee it. I be- 
lieve that this IC can produce any 
sound you have ever heard. Further. I 
know that it will produce many that you 
have never heard before! 

The more mundane uses for the 76477 
are obvious. They include such things 
as chimes, musical ■'instruments," door 
bells, noise generators — in fact, just 
about anything that requires sound. 
Now. lei's see how to make the IC 
perform. 

For now, we'll treat the 76477 as a 
"black box." To explain what actually 
goes on inside the IC would require a 
book, so we'll largely ignore' the "how" 
and discuss the "what" of the IC. 

First, there is a matter of the power 
supply. Texas Instruments' has made 
this easy by providing two ways to 
power the IC. A voltage regulator has 
been built into the 76477 so you can 
apply anything from 7.5- to 9-volts DC 
to pin 14. If you do that, you can also 
take 5-volts DC at up to 10 mA from pin 
15 for use with external circuits! The 
other way to power the IC is to apply a 
regulated 5-volts DC to pin 15. In either 
method, pin 2 is the ground connection. 

The next thing is the audio output. A 
small audio amplifier is built into the 
IC, but further amplification is needed 
to bring the signal level up to a useful 
level. The manufacturer suggests the 
simple two-transistor amp shown in 
Fig, 1, For a permanent installation, 
that will do nicely. However, I prefer a 
different approach for experimentation 
(and you will be doing a lot of experi- 
menting to find new sounds}. What I 
did was to use a small all-purpose 
amplifier such as the Radio Shack 277- 
1008, and connect it to the IC as shown 
in Fig. 2. 

There is also a master switch for the 
IC: pin 9. If pin 9 is connected to 




FIG. 2 

ground, the IC is on: if it is connected 
to 5-volts DC. the IC is off. 

Now that we've discussed the power, 
audio, and master switch pins, that 
leaves us with just 21 more pins. Those 
21 arc the ones that are used tq program 
the sounds you want. Seldom, if ever, 
will you use all of them at once but you 
do need to know what all of them do. 

To make things a little easier, we'll 
group those 21 pins into functions. 



Table 1 contains those functions and 
the pin numbers associated with each 
function. Note that most pins have an 





TABLE 1 


Super Low Frequency Oscillator (SLF) 


20R 


7500 ohms to 1 megohm 


21C 


500 pFto100,uF 


Voltage Controlled Oscillator (VCO) 


18R 


7500 ohms to 1 megohm 


17C 


100pFto 1^F 


19 


Duty-cycle (normally 




+5-volts DC) 


22 


Switch (+5-vofts DC = SLF; 




= pin 16) 


16 


External (High voltage = 




Low frequency) 


Noise 




5R 


7500 ohms to 1 megohm 


6C 


150pF to .01^F 


4R 


Switch (43,000 ohms) 


Mixer 




25, 26, and 27 See text 


One Shot 


24R 


7500 ohms to 1 megohm 


23C 


0.1 to 50 M F 


Envelope 




1 and 28 See text 


Attack/Decay 

mR Attarlf l7Rt\Ci ohms fn 1 



megohm) 
7R Decay (7500 ohms to 1 

megohmi 
8C Timing (.01 tOlOyF) 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 
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appended letter (R or O that indicates 
whether a resistor or capacitor is to be 
connected to it. In a!i cases, the compo- 
nent is connected from the indicated 
pin to ground. In addition, some of the 
pin numbers are followed by the normal 
range of values for the components that 
are to be connected to it. 

The Super low Frequency oscillator 
(SLF) has a normal range of 0. 1 to 30 
Hz. but it will operate at a much higher 
frequency if needed. The value of the 
resistor and capacitor attached to the 
appropriate pins determines the fre- 
quency. The SLF can also be used to 
"modulate" other IC functions such as 
the VCO and/or mixer. 

The Voltage Controlled Oscillator 
(VCO) produces a tone. The basic pitch 
of the tone is determined by a resistor 
connected to pin 18 and a capacitor 
connected to pin 17. Remember, each 
of these components are connected be- 
tween the pin and ground. In addition 
to the two components, the pitch of the 
tone is also determined by either the 
output voltage from the SLF or by a 
voltage applied to pin 16. Pin 22 is the 
switch: connecting it to +5-voIts DC 
causes the SLF to be the controlling 
voltage: grounding that pin lets you 
control the frequency by applying a 
voltage to pin 16. In addition, the duty 
cycle of the output waveform can be 
controlled by a voltage applied to pin 
19. Normally, pin 19 is connected to +5 
volts. 

The noise source is switched by pin 
4. Leaving that pin unconnected keeps 
the noise source off; shunting pin 4 to 
ground through a 43.000-ohm resistor 
turns it on. The resistor connected to 
pin 5 and the capacitor connected to pin 
6 determines the sound quality of the 
noise. An external noise source can 
also be input at pin 3. 

The mixer does just what you would 
expect — it allows you to mix the gen- 
erated sounds in any combination. It is 
programmed by a binary control signal 
on pins 25. 26, and 27. The three pins 
gives you up to eight possible combina- 
tions, ranging from binary (000) to 
binary 7 {111). A logic high (-1) is +5- 
volts DC and a logic low (0) is ground. 
The mixer code is as follows: 000 = 
VCO: 001 = SLF: 010 = Noise: 01 1 = 
VCO/Noise: 100 = SLF/Noise: 101 = 
SLF/VCO/Noise: 110 = SLF/VCO: 
and 111= inhibit all. For example, 01 I 
(a binary 3) will cause the VCO and 
noise source to be mixed and passed on 
while inhibiting the SLF. 

Let's pause for a minute and take 
stock. The SLF can generate a fre- 
quency — even a sound — that can be fed 
into the VCO or the mixer. The VCO 
can generate a sound that can be modu- 
lated by the SLF or an external voltage 
and fed into the mixer. The noise gen- 
erator can also be fed into the mixer, 
continued on page 83 




WE TAKE 
YOU BY 
THE HAND! 
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The New ELF II 
"Beginners" Package 

Your own expandable micro- computer 
kit, 5 diagnostic analyzers plus circuit, 
programming, diagnostic manuals, even 
games you can play on TV. All only 
$139.95. 

Even if you donH know bits from bytes, now it's easy and 
inexpensive to build your own micro-computer, learn how it 
works, program it, service it-even play games with it on your 
TV! If i here in the New ELF II 'Beginners'' PacJtage, only 
from Netronics, Only £139.95. Here's the package; I. your 
own micro-computer, the famous ELF II {featuring the RCA 
1802 CMOS microprocessor) in kit form with step- by-step 
instructions on how to build it. Diagnostic Analysers including 
1 your own Logic Probe, 3. Pulse Catcher. 4. g bit Test 
Rcgistor,5. LogicAnalyzer,6. Gate Arrays, 7*Ncn- Technical 
Manuals on how to use analyzers, how to get into the guts, of the 
computer, what makes it tick, how to service El 8, Sample 
Programs that teach you machine language programming plus 
how to correct or "debug" any programming mistakes. 9. TV 
games you can play. If your TV set has no video input, an 
optional converter (RF Modulator), is available. Then, once 
you've got this "Beginners'" Package under your bell, keep on 
expanding yourELF II with additions like the Typewriter Key 
Board, added RAM. Full Basic Interpreter, Electric Mouth 
Talking Board. Color/Music. A/D-D/A Boards for Robot 
Controls and much, much more. Well take you by the hand 
with the New ELF II "Beginners" Package. Only SI39.9S. 
Mail or phone in your order today and begin. 
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COMMUNICATIONS CORNER 



Here's a window-mounted CB antenna that really performs. 



HERB FRIEDMAN, COMMUNICATIONS EDITOR 



BECAUSE OF THE MORE FREQUENT RE- 

strictions on the use of rooftop anten- 
nas, many hams. SWL's, and CB'ers 
have had to resort to the use of so- 
called "portable antennas;" usually an 
inductively loaded short antenna that is 
intended to clip on to a window sill or 
ledge. Unfortunately, if it isn't some 
eagle-eyed busybody who can spot 
No. 50 wire 100 feet in the air and run to 
the building's manager screaming they 
have found the source of all TV inter- 
ference (even when there isn't any), it's 
the lack of ready access to a window 
ledge that prevents many "cliff 
dwellers" from using some form of 
"window antenna." 

The past summer, however, I dis- 
covered an effective "window anten- 
na" for CB, one that really works. 
While it's designed specifically for CB. 
any hobbyist that's reasonably handy 
with a soldering iron can fabricate a 
model for a VHF ham band. 

The little gem that's the subject of 
this month's column is the Gold Line 
Intenna. Before I get into the details, 
let me tell you how I discovered it. since 
this will give you a better picture of what 
it can do. 

I was standing in a CB/auto shop in a 
4-block tourist town just chatting, and 
commented that when I pulled into a 
motel I can't keep in contact with the rest 
of the family when they take the car 
down the road to some stores and 
shops to pick up supplies. One of the 
customers breaks in to say that he had 
the same problem until he purchased a 
CB antenna that sticks to the window, 
even those that don't open, and he 
usually can get coverage up to one mile 
or so depending on what floor his room 
is on and which direction the window 
faces. You can just bet I had to try this 
gadget, but unfortunately, it wasn't the 
easiest to locate because CB is not the 
market it once was. But I finally did get 
hold of one, and it really works. 

The Gold Line Intenna is essentially 
a half-wave loaded (dipole) antenna 
combined with a reflected power indi- 
cator of a standard VSWR meter. The 
main section is a lightweight metal 
cabinet that measures approximately 5 
x 1.5 x 2 inches. On the back are two 
rubber suction cups that permit the box 
to be attached to the window. 

Coming from each end of the box is a 
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32-inch long antenna element, which is 
actually a flexible wire with a suction 
cup on the end. On the bottom end of 
the box is a UHF (coaxial) connector to 
which the output of a CB transceiver is 
connected. The box is first attached to 
the window and then the antenna ele- 
ments are stretched out and also at- 
tached to the window. 

On the control box are two knobs 
labelled tune and the meter, which is 
arbitrarily calibrated from one to five. 
The knobs are actually mounted on the 
tuning slugs of variable inductors that 
are used as "loading" coils for the an- 
tenna elements. 

The complete circuit is shown in Fig, 
1. The dashed lines represent the metal 
cabinet. The two tuning coils are LI 
and L2. The reflected power indicator 
is made up of L3, Dl. Rl. CI. and Ml. 
Inductor L3 is really an RF pickup coil 
that takes a sample of the reflected 
power from the transmission line. 
Notice that loading coil L2 is actually 
between the antenna element and the 
metal cabinet. There might be some in- 
clination to eliminate L2 and convert 
the design into a loaded Va -wave vertical. 
It could be done, but the tuning would 
be even more critical and the antenna 
would not be as efficient for keeping 
the signal low to the ground. 

Using the Intenna 

To use the Intenna, the CB rig is first 
connected to the control box with a 
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length of coax cable long enough to let 
you keep the rig at least 10-feet from 
the antenna. (If you build a similar de- 
vice for some other frequency, try to 
keep the transmitter at least !4-wave- 
length from the antenna. I realize this is 
impossible at the lower VHF fre- 
quencies, so all you can do is try and 
hope. Sometimes it will work, but 
other times the RF feedback will do 
strange things to the signal — particularly 
to the modulation.) 

Then the top antenna element is 
secured to the highest point on the 
window using the suction cup. The wire 
is stretched out and the control box is 
secured to the window. Finally, the 
lower element is allowed to hang down 
and is then secured to the window. If the 
element is longer than the window, the 
wire is simply left hanging free or it can 
be taped to the wall. 

The transmission line must be oriented 
at right angles to the antenna, or as 
close as possible to a right angle for at 
least '4-wavelength, or whatever you 
can squeeze in. A few strips of masking 
tape will easily support the RG-58 cable 
on a wall. 

When the antenna is in place have 
someone key the rig. (You could do it 
yourself but it might prove somewhat 
difficult to adjust the antenna if you're 
also keying the transmitter.) Adjust 
each of the two tuning controls for the 
lowest meter reading. Step away from 
the antenna when you check the meter 
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These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference. Both 
models offer common mode and differential 
mode surge suppression for power line 
"spikes". Rf interference is suppressed using 
both inductive and capacitive components. 
ideal for computers, test equipment or TV. 

LF2 a duplex rjullet, 120V, 8 amps max S39.95 
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120 v. loial Fused capacity 15 amps. 

power switch and indicator lamp S59.95 

Add $2.50 shipping and handling per order. 

Send check with order and provide street address 
for UPS shipment, Ohio residents add Sales Tax, 
Charge card buyers may call toll free; 

1-800-543-5613 

In Ohio, or for 
OitMiU information call: 
1-513-866-2421 



R. L. DRAKE COMPANY 

540 Richard Street, Miamisburg, Ohio 45342 
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reading (your body could affect the 
tuning). It will take a few tries to get it 
right, but eventually the meter will indi- 
cate near zero, or somewhere below '/a 
scale. That's it, the Intenna is ready for 
use. 

As I said, CB gear isn't that easy to 
locate, so if you want information on 
pricing and availability of the huenna 
write to Gold Line, P.O. Box 1 15, West 
Redding, CT 06896. R-E 



HOBBY CORNER 



continued from puge 8! 



Since the output of the mixer can be 
any combination of those, you can see 
that it can produce very complex 
sounds. Even so, we can still process 
the sound further before it gets out of 
the 76477. 

The signal from the mixer is fed to an 
envelope generator where it is shaped. 
Control of the envelope is determined 
by the binary signal on pins 1 and 28. 
Since there are only two pins, we are 
limited to just four control signals: 00 = 
VCO; 01 = mixer; 10 = one shot: and 
1 1 = VCO alternating. For example, 10 
(binary 2) would cause the one shot to 
shape the output from the mixer. In- 
cidently, the pulse duration of the one 
shot is determined by the resistor/ 
capacitor combination on pins 23 and 
24; its maximum duration is about 10 
seconds. 

Before the signal gets to the audio 
amp, there is one more opportunity to 
process it! You can set the speed of the 
leading edge (attack) and the trailing 
edge (decay) of the envelope by con- 
necting resistors to pins 10 and 7 and a 
timing capacitor to pin 8. 

Finally, the signal is fed to the built- 
in audio amplifier and out of the 76477. 
With all of those possible combinations, 
is it any wonder that this little IC can 
produce very complex sounds? 

Of course, there is much more that 
could be said but you have enough to 
go on to create your own sounds using 
the 76477, To give you a start, the cir- 
cuit in Fig. 3 can be used to generate a 
"laser gun" sound. R-E 



IRS TAX TIP 

On Tax Credits 

Home Energy-Savings Credit— If 

you paid for insulation or other 

energy-saving devices, you may 

be able to claim a credit for 

these expenses. 

Check your tax instructions for 
details. 
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STATE OF SOLID STATE 



SCR arrays and bar-graph displays 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



LET'S BEGIN THIS MONTH WITH A LOOK 

at two new SCR arrays from Sprague. 
They are the UTN-2886B and UTN- 
2888A monolithic multiple-SCR arrays 
designed for coupling microprocessors, 
demultiplexers, and similar devices to 
high-current loads such as relays, 
solenoids, and lamps. The devices fea- 
ture low input-current; TTL, LS-TTL, 
and CMOS compatibility; 35-volts 
minimum forward-blocking- voltage, and 
a 2-amp in-rush-current capability. 
They can be used with either full- wave 
or half- wave power sources. 

The UTN-2886B consists of six in- 
dividual SCR's and two pairs of par- 
alleled SCR's (pins 1-16 and 8-9). Each 
separate SCR can handle 250 mA — the 
paralleled units at pins 9 and 16 handle 
500 mA — at +5Q°C ambient tempera- 
ture. Power dissipation can be increased 
by attaching an external heat sink. The 
UTN-2888A array contains eight isolated 
SCR's (see Fig. 1), each capable of con- 
tinuous and simultaneous operation at 
+50°C. 
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FIG. 1 

Characteristics of any individual 
SCR (maximum limits are given unless 
otherwise specified) are: Forward 
blocking-current, 50 nA: gate-to-anode 
leakage, 250 fiA: forward ON-voltage. 
1.2 volts at +25°C and 1.15 volts at 
+55°C; gate trigger-voltage. 2.5 volts: 
gate trigger-current, 300 ,uA; gate OFF- 
current, 10 ^A; holding current, 10 mA 
at 0°C and 5.0 mA at -f-55°C. and anode 



OFF-voltage, 400 mV minimum. 

The devices operate from unfiltered 
DC from half-wave or full-wave-recti- 
fied sources. They cannot be used with 
raw AC. In operation, the SCR is trig- 
gered ON by applying a positive voltage 
to its gate. It continues to conduct, 
even though the gate voltage is removed 
or made slightly negative, until the 
anode-cathode voltage is reduced to be- 
low 400 mV. 

The diagram in Fig. 2 shows a typical 
application, using the SCR's as lamp 
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FIG. 2 

drivers. When using multiple SCR's 
and a common V AA supply, gate-to- 
anode leakage currents (I GA ) can hold 
the supply voltage above the anode off 
voltage, V AK(0FF) , and prevent proper 
turn-off. Resistor R is connected across 
the power supply to insure proper SCR 
operation. 

The maximum value of the resistor 
can be calculated from the following 
formula: 

400 mV 



(n-1) 250M 



where n is the number of SCR's being 
used in the system. Be sure to add 2 to 
the SCR count if you use the paralleled 
devices connected to pins 9 and 16 of 
the UTN-2886B. 

For further information, contact 
Sprague Electric Co., Semiconductor 



Division, 155 Northeast Cutoff, 
Worcester, MA 01606, 

Circuit of the Month 

Bar-graph displays are popular as re- 
placements for analog meters in radios, 
audio equipment, etc. The bar-graph 
circuits are simple and easily adapted 
for use with existing equipment. The 
analog signal needs little processing be- 
fore being fed to the bar-graph display. 

The display may consist of a number 
of discrete LED's, arranged in a linear 
array, or you can use a 10- element de- 
vice such as the HDSP-4820, HDSP- 
4830 or HDSP-4840 series from Hewlett- 
Packard. In those devices, the LED's 
have been matched for color and bright- 
ness. A cut-away drawing of a 10-ele- 
ment bar-graph is shown in Fig. 3. The 
light from each LED element is 
"stretched" by diffusion and reflection 
to form individual elements. The array 
series is available in standard red 
(HDSP-4820), high-efficiency red 
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(HDSP-4830), and high-efficiency yel- 
low (HDSP-4840); the pin-outs for all 
three are the same. 

There are a number of rather simple 
display-drivers for use between an 
analog or digital source and the LED 
arrays. Some display drivers or de- 
coder/drivers provide a logarithmic dis- 
play with 2- or 3-dB increments. Other 
drivers provide a linear display with 
either fixed or variable voltage incre- 
ments. The drivers are made by, among 
others. National, Texas Instruments, 
Exar, Siemens, and AEG-Telefunken. 
continued on page 86 
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A typical bar-graph decoder consists 
of a set of voltage comparators and a 
precision voltage-driver that supplies 
reference voltages to the individual 
comparators. Figure 4 shows a repre- 
sentative analog-input 5-stage bar- 
graph-display decoder. The decoder 
drives the display in a logarithmic or 
linear manner, depending on the scaling 
of the re fere nee- volt age network. 

Some decoders provide displays in 
either bar or dot -position modes. In the 
bar mode, the decoder lights all the 
LED's whose comparator voltage- 
thresholds are below the level of the 
applied input signal. In the dot-position 
mode, the display shows a moving dot 
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FIG. 4 



whose positive is determined by the 
highest -threshold-voltage comparator 
triggered by the applied signal voltage. 

Figure 5 shows a circuit that displays 
signal levels from zero to five volts in 
either a dot or bar pattern. It is based 
on the Hewlett-Packard 10-element bar- 
graph display and National Semicon- 
ductor's LM3914 dot/bar display driver 
In this circuit, the display is a moving 
dot when the driver's mode pin (pin 9) 
is tied to pin 1 1 and a bar graph when 
pin 9 is tied directly to +V CC at pin 3. 
(The National Data Book recommends 
leaving pin 9 floating for a dot display. 
Try it both ways.) 

The incremental voltage-steps and 
thus the full-scale voltage, are deter- 
mined by the voltage developed by the 
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internal reference source between pins 
7 (ref out) and 8 (ref adj). That con- 
stant voltage forces a constant current 
through Rl and through an adjustable 
resistor. R2. Therefore the total volt- 
age between the ref OUT pin and ground 
can be easily determined by using the 
following formula: 

v 0UT = v REF (i + R2/RD + \ AD1 mr- 

where V REF = 1.25 volts and f ADJ is 
75 /j F typical. 150 jjA maximum. 

The current drawn from the voltage- 
reference pin determines the LED cur- 
rent. Approximately 10 times this cur- 
rent passes through each lighted LED. 
The LED current, and thus the bright- 
ness, can be adjusted by resistor R2. 
With a7-voll supply, the LM3914 dissi- 
pates approximately 1 10 mW in the dot 




FIG. 6 



mode, and around 720 mW in the bar 
mode. 

A low-cost VU meter is shown in Fig. 
6. The bar-graph display is driven loga- 
rithmically by a Texas Instruments 
TL480C 10-step logarithmic analog 
ievel-detector. The device uses ten 
comparators to detect the level of the 
analog signal applied to the analog input 
(pin 4). Output Ql is switched to a logic- 
low, turning on the 0-dB indicator LED 
when the input signal reaches approxi- 
mately 218 mV. The comparators switch 




FIG. 7 

in 2-dB increments until they are all low 
at an input value of approximately 1.732 
volts. 

In some systems, a BCD {Binary 
Coded Decimal) signal is the most con- 
venient way to drive a bar graph. Figure 
7 shows a 7442 BDC-to-decimal (1 to 10) 
decoder connected to drive a 1 0-element 
bar-graph display in the dot mode. In 
the case of that circuit, the LED's light 
singly to indicate the level of the BCD 
signal. 

The material for these circuits came 
from National Semiconductor's Linear 
Databook and Hewlett-Packard's Bar 
Graph Array Applications. If you want 
to see other applications such as "chain- 
ing" for dot or bar displays of 20 or more 
LED elements, or interfacing to a 6800 
or 8080A microprocessor, we recom- 
mend those two publications. The 
Linear Databook is available for $9.00 
from National Semiconductor Corp., 
Literature Distribution, 2900 Semicon- 
ductor Drive, Santa Clara, CA 95051. 
The Hewlett-Packard literature is avail- 
able from Hewlett-Packard Compo- 
nents, 640 Page Mill Road, Palo Alto. 
CA 94304; ask for Application Note No. 
1007 and the !0-Element Bar Graph data 
sheet. R-E 
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COMPUTER CORNER 



A world of information 

LES SPINDLE* 



WHEN A DISCUSSION ABOUT COMPUTERS 

of the future occurs, the conversation 
often discloses bizarre fears about a de- 
humanized society. In these cynical 
scenarios, students acquire their educa- 
tion awkwardly because they interact 
with a machine rather than a human 
teacher; patients have difficulty re- 
covering from illnesses because their 
diagnosis is done by an unfeeling com- 
puter rather than a sensitive doctor, 
and social interaction suffers because 
people seldom have to leave their home 
for any purpose. Such predictions of 
doomsday are, of course, ridiculous. If 
anything, a computerized society is a 
more efficient society — with more lei- 
sure time for people to spend on social 
and recreational pursuits. A world 
linked via computer terminals has to do 
with more communication among more 
people— not social repression. 

Computer data bases will provide 
much of the impetus for these improved 
communications by enabling a world of 
information to be instantaneously ac- 

* Associate Editor. Interface Age Magazine 



cessible to just about anyone. Whether 
practical or frivolous, vocational or 
recreational, social or clinical, informa- 
tion is immediately available from a data 
base. A computerized data base is es- 
sentially an electronic information file 
that is accessible to consumers that 
have a computer terminal and the neces- 
sary data communications peripherals. 

They are currently over 600 com- 
mercial data bases in the U.S. alone, 
providing students, lawyers, farmers, 
computer hobbyists, stockbrokers, 
home consumers, and all types of busi- 
ness people with a wealth of vital in- 
formation. The essential benefit of ac- 
cessing data this way is obvious: it 
eliminates the time and hassel involved 
in searching for information sources, 
scanning through the sources to find 
specific information, and copying or 
transcribing that information. With a 
terminal and a data base, the desired in- 
formation is retrieved and printed out 
within minutes after the appropriate in- 
formation has been keyed in. 

To illustrate how a data base can aid 
the average computer user, let's con- 
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UNITED PRESS INTERNATIONAL (UP!) DATA 0ANEW5 

USER DIRECTORY DATA USEOIR 

VOICEGRAM DATA VOICEGRAM 

HEATHER DATA WEATHR 

WISDOM OF THE AGES .WISDOM 
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sider two popular data-base networks 
geared towards the home user or small 
businessman: The Source, provided by 
Source Telecomputing Corp. (a sub- 
sidiary of Telecomputing Corporation 
of America, 1616 Anderson Rd., 
McLean. VA 22102) and CompuServe. 
Inc. (formerly MicroNet), 5000 Arling- 
ton Center B I vd. . Columbus . OH 43220 . 

Both services were introduced in 
1979 and both essentially thrive on the 
same premise: providing sophisticated 
networking capabilities to the average 
consumer at an affordable cost. The 
technology is scarcely new. Computer 
networking and timesharing have been 
used as methods of doing business for 
large corporations and government 
agencies for several years. What is 
revolutionary about the home-computer 
network concept, however, is that it 
demonstrates the potential for a world 
linked up electronically in the most 
widespread mass-communication net- 
work conceivable. Like television, 
radio, the telephone, and every other 
mass-communication technology that 
has come along, the home computer 
will not become a true social phenom- 
enon or booming economic industry 
until it is affordable by the average con- 
sumer. The computer is now affordable 
to a large number of consumers, but the 
telecommunications technology must 
catch up. 

What makes CompuServe and the 
Source work is the fact that it is offered 
at a discount rale during hours that are 
not marketable for '■nine-to-five" busi- 
ness transactions. During peak hours, the 
mainframe computers are heavily in de- 
mand by coiporate clients. By tapping 
the heretofore little used evening and 
weekend hours, which coincide with the 
ideal time for consumer usage, the net- 
works can offer the mainframe com- 
puter capabilities— and the special con- 
sumer data bases — at a much lower 
price. 

The CompuServe network is available 
between 6 PM and 5 AM weekdays, all 
day weekends and holidays. Cost is $5 
per hour. At all other times, the rate is 
$22.50 per hour. For The Source, a one- 
time registration fee of $100 is required. 
From 7 AM to 6 PM on Monday through 
Friday, the fee is $15 per hour. From 6 
continued on page 92 
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Complete Satellite Receiver 
System brings you movies, 
concerts, sports events/ 

The Heathkit Earth Station includes a 
heavy-duty, 3-meter antenna, an inte- 
grated low-noise arropJifier/down- 
converter, and a receiver with electroni- 
cally-synthesized tuning ior stable, 
drift -free reception. 24 channels let you 
receive just about everything the sat- 
ellites have to offer. Special Earth. 
Foundation Kit anchors your antenna 
firmly to withstand winds of up to 
100 mph. And it's all yours at a very 
affordable price. 

Complete computer system 
in one compact unit. 

The Heathkit All -In -One Computer takes 
the guesswork out of selecting a bal- 
anced computer system. It includes 
built-in floppy disk drive, smart video 
terminal, heavy-duty keyboard, 12-key 
numeric pad, two Z80 CPU's, and 48K 
RAM -all in one compact unit. Save 
30% over comparable assembled units. 
Heath makes it easy to build with 
detailed, step-by -step assembly 
manuals that anyone can follow. 
A complete line of software for home, 
work and play is also available. 




The first fully programmable 
keyer stores commands as well 

as text. 

You HAM's will love the Heathkit ^Matic 
Memory Keyer with custom microproc- 
essor to store up to 240 characters of 
text or commands. Variable-length 
buffers eliminate wasted memory space. 
Command strings take several text buf- 
fers and string them together in any 
sequence for most efficient use of mem- 
ory. Command strings can also select 
speed, weight, spacing and auto -repeat 
count. Integial capacitive touch paddles 
unplug and store in their own compart- 
ment. Put the fun back in CW. 

Solar Water Heater saves you 
up to 80% on hot water costs. 

As fuel costs rise, the Heathkit 
Solar Water Heater keeps- 
paying you back. Because 
you build it yourself, you 
build it better, for less. And with 
Federal and State tax credits, solar pays 
for itself in no time. Based on computer- 
ized data, we help you select the cor- 
rect system size to produce 50 to 80 per- 
cent of the annual BTU requirement for 
water heating, based on available sun- 
light in your area. So you know it's 
practical before you buy. The system 
includes solar panels, pumps, heat 
exchanger, storage tank, and complete 
assembly and installation instructions. 



Heathkit 

If coupon is missing, write Heath Co, 

Dept. 020-862, Benton Harbor, MI 49022 

In Canada, write Heath Co* 

1480 Dundas Highway East, 

Mi^sissauga, Ontario L4X 2R7, 

Heathkit Products are displayed, sold and serviced at Heathkit Electronic 
Centers" in major cities in the U,S. and Canada. See your telephone white 
pages for locations. 

■ Units oi Veritechnology Electronics Corporation in the U-S. 

"Vie wing oi some satellite TV channels may Tequire the customer to obtain per- 
mission ham, or make payment(s) to, the programming company. The customer 
is responsible lor compliance with all local, state and federal governmental 
laws and regulations, including but not Limited to construction, placement and 
use. For use only in Continental U.S. 



Free Catalog 

See all the newest innovations in build -it -yourself 
kits in the new. free Heathkit Catalog. 



Send to: Heath Co., Dept. 020-862, 
Benton Harbor, MI 49022. 

Yes. Send me a Heathkit Catalog. 
I am not currently receiving one. 

Name 



Address 
City 



.State . 



CL-753 



Zip_ 
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COMPUTER CORNER 



continued from page 88 



PM to 12 AM on weekdays and all day on 
weekends, the cost is $4.25 per hour. 
From midnight to 7 AM daily, the cost 
is $2.75 per hour. 

For hookup, the basic requirements 
for both networks include a terminal, a 
300-baud modem {communications in- 
terface) and a telephone. Upon regis- 
tration, the user receives an informa- 
tion packet including a user's manual, 
an index of data bases and services, 
an account number, and a private pass- 



word. The system is accessed by dialing 
an assigned phone number, waiting for 
the tone to commence, placing the re- 
ceiver in the modem, then entering the 
l.D. number and password. The modem 
translates electrical signals into sounds, 
and vice versa, to communicate with 
the host computer, or other computers 
plugged into the network. When a set of 
instructions appears, the user is told 
how to proceed in order to access the 
services or data bases he desires. Now 
he is ready to begin his interaction with 
the network. 

By providing the possibility of termi- 
nal-to-terminal communication among 
the various subscribers, the network 
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has the potential to achieve a communi- 
cation method with mass appeal. 
Beyond providing a fun communication 
source among users in true CB-radio 
tradition, the network can function as 
a virtual electronic library and shopping 
center. The subscriber can browse 
through merchandise catalogued into 
specific programs, and even order the 
products directly through the terminal. 
If computer art is of interest to him, for 
example, he can browse through 
CompuServe's art-gallery listing and 
order a computer-generated picture for 
future delivery. Also available are pro- 
grams on stock market data, filing capa- 
bilities for information storage, financial 
advice, games, educational aids, theater 
and movie reviews, news, weather, and 
sports. 

The advantages of such a time-sharing 
network for the home user or small 
business are numerous and varied. As 
the programs and subscriber services 
become more diverse and useful, it is 
not hard to imagine that having a per- 
sonal computer in every home, hooked 
up to major mainframe data bases, will 
eventually be as commonplace as a tele- 
vision or a telephone. 

Electronic mail, for instance, is no 
longer a service strictly for major cor- 
porations. Exciting new directions for 
inexpensive mass communication at all 
levels of business and consumer usage 
are now evident. Even personal corre- 
spondance can be less expensive through 
a computer network than by a long 
distance phone call, although the per- 
sonal interaction, in some cases, is obvi- 
ously preferable. 

The process of ordering merchandise 
can be streamlined. The home con- 
sumer can do tedious shopping for 
groceries or household goods without 
ever leaving the home. Such services, 
of course, are still somewhat limited, 
but expansion in this area is certainly 
inevitable as more homes become 
equipped with computer terminals. 

Both CompuServe and The Source 
emphasize their extensive stock market 
services. CompuServe's MicroQuote 
includes information on over 32,000 
stocks. A recent survey by The Source 
indicated that a large percentage of its 
subscribers sign up for the stock market 
facilities alone. 

Because new data bases are con- 
stantly being added, both networks dis- 
tribute a monthly news magazine to 
subscribers, detailing the latest services. 
The master index for CompuServe lists 
over 350 separate data bases with a 
wide range of subjects: adventure 
games, child care, want ads, tax advice, 
gold prices, text from various news- 
papers including the Washington Post, 
and photography. Among services 
described in the latest issue are a guide 
to admissions information and entrance 
continued on page 102 
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Solve your perplexing paging problems. . . 



No one microphone is correct for every paging 
situation— different circumstances require different 
and sometimes unique solutions. That's why Shure 
has drawn on its unparalleled knowledge of 
microphone design to create a series of paging 
microphones specifically designed to reduce or 
eliminate the most common paging problems. 

• If you're facing high ambient noise levels, use the 
Model 562; • moderate background noise levels re- 
quire Model 515SBG or 515SB-G18; • for permanent 
mounts, Model 561 ; • mobility for paging or dispatch- 
ing calls for Model 450; ■ if you have limited space, 
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use Model 414B; • an excellent limited space model 
that can stand up to extreme abuse is Model 507B; 
and if these won't soive your problem, read on. 



.by the book 



For all the facts on Shure's full line of paging 
microphones fill out and return the coupon below 
for your FREE copy of our new 72 page catalog 
describing over 150 microphones. No matter what 
your needs, there's a Shure microphone right for you. 



Yes, send me your new Full Line Microphone/Circuitry 
l| Catalog, AL700. (Outside the U.S., enclose $2.00 for 
I postage handling.) PLEASE PRINT 



l| Name. 



The Sound of the Professionals 

Shure Brothers Inc., Dept. 63, 222 Hartrey Ave., Evanston. IL 60204 

In Canada: A.C. Simmonds & Sons Limited 

Manufacturer of high fidelity components, microphones, 

loudspeakers, sound systems and related circuitry. 
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NEW IDEAS 



Automobile ignition substitute 



HERE'S A DEVSCE THAT CAN HELP YOU 

find out what's wrong when suddenly 
one morning your car refuses to start. 
The ignition substitute described here 
can even be used to verify that repair 
work done to your engine by someone 
else has been done cotrectly. 

Basically, the ignition substitute pro- 
vides a constant power-source for the 
ignition coil. Its frequency (0.5-1.0 kHz) 
is that used by an 8-cylinder engine 
with an idling speed of 650 RPM, and 
the unit provides a rapid spark at a 17% 
duty cycle, while nonetheless staying 
within the power-dissipation limits of 
the components. 

Construction is straightforward, and 
any method can be used. The circuit, 
shown in Fig. 1. consists of a 555 timer 
IC configured as an as table free -running 
multivibrator that is used to drive a 
high-current NPN transistor, such as a 
2N6384. (That transistor should be 
heavily heat-sinked because it may be 
drawing several amps over quite a 
iong period of time.) 

The coil ballast can be from 0.68 to 
6.5 ohms, depending on what's avail- 
able. The 2.5-ohm, 20- watt ballast 
shown in Fig. 1 works well. All the 
other resistors can be either X A- or l A- 
watt devices, and the capacitor be- 
tween pins 1 and 5 of the 555 can range 
from 0.01 to 0.05 fiF. Do not omit the 
100- volt, 0.05 t*F capacitor across the 
transistor; it prevents voltage spikes 
from damaging the device. Use 4-foot- 
long clip leads to obtain power directly 
from the automobile's battery; that 
length is suggested for convenience. 

You can use either your car's own 

+i2v (car batter-0 
5"J1 , jow 
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ignition coil, or a separate one. If you 
choose the latter, be sure to disconnect 
the one in the vehicle. A good coil will 
produce a spark between the high-ten- 
sion lead and ground about l A- to Vi- 
inch long, and a strong bright spark 
across a plug with a gap smaller than 
0.040-inch, That, by the way, is the first 
test for ignition problems. 

To determine whether there's a prob- 
lem with the car's distributor, supply a 
spark derived from the ignition sub- 
stitute to the center distributor lead 
leading to the rotor and slowly rotate 
the distributor cap. Crank the engine 
and, at some point, the engine should 
catch and run. If the engine cannot be 
started, but seems to be trying to, the 
problem is probably in the timing chain, 
valves, camshaft, or elsewhere. If the 
engine doesn't even try to start, inspect 
the rotor, cap, wires, and plugs for 
damage. Once the ignition problem has 
been found and corrected, the normal 
procedure for setting the timing and 
dwell should be followed. 

Do not attempt to adjust the distribu- 
tor using the ignition substitute. That 
can not be done because the spark the 
substitute produces is slightly different 
from that produced under normal con- 
ditions. 

Although designed for an 8-cylinder 
engine, this device can be used with 
other types. In addition, a neon bulb 
can be added to the circuit to verify the 
presence of a spark, and, in fact, can be 
used as a timing light if placed close to 
timing marks that have been painted 
white with fingernail polish. 

— Stan K, Stephenson II 
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NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit -board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of ttie editorial staff 
ol Radio-Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my Idea and to subsequently 
republish my idea In collections or com- 
pilations of reprints of similar articles. I 
declare that the attached Idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mall your Idea along with this coupon 
to: New Ideas Radio- Electronics, 

200 Park Ave. South, 

New York, NY 10003 
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FEBRUARYS 
SPECIALS ! 

WE CARRY THE COMPLETE LINE OF | 
ATARI SOFTWARE, PERIPHERALS 
AND ACCESSORIES. 



EPSON 
MX-80 



INTERFACES & CABLES 

APPLE INTERFACE & CABLE $90. 
IEEE $55 RS-232 $70. 
TRS-80 CABLE $35. 



NEC GREEN 1 2 
MONITOR JB 120 

!□ 

$449.00 J $ 1 59.00 J 




PERSONAL COMPUTERS 



CBM8032 Computer , 1149.00 

CBM8050 Disk Drive 1349.00 

CBM4032 Computer 1029.00 

CBM4040 Disk Drive 1029.00 

CBM4022 649.00 

CBM VIC-20 269.00 

Amdek 100G 169.00 

Amdek Color - 1 13" Color Monitor 329.00 

Microtek 1 6K Romboard for Atari 800 79.00 

Microtek 32K Ramboard for Atari 400 and 800 1 49,00 

Qume Sprint 9/45 (Full Panel) 2295.00 

Atari400 16K 349.00 

Atari 825 Printer 599.00 

Atari 850 Interface 1 39.00 

Atari 810 Disk Drive 449.00 

Atari 800 16K 749.00 

EpsonMX-70 349.00 

EpsonMX-80 449.00 

EpsonMX-80 FT 549.00 

EpsonMX-100 FT 729.00 



NEC PC-8023 Printer $629.00 

NEC 5510Spinwriter (7710) $2345.00 

NEC 5520 Spinwriter (7720) 2695.00 

NEC 5530 Spinwriter (7730) 2345.00 

NECJC 1201 M(A) — Color 12" Monitor . . . 359.00 

NEC 1 2" JB1201M Monitor 159.00 

Okidata Microline-80 . 379,00 

Okidata Microline-82A 499.00 

Okidata Microline-83A 729.00 

Diablo 630 1995.00 

Apple II Plus 48K 1199.00 

Apple Disk w/3.3 DOS Controller 569.00 

Apple Disk w/o Controller 469.00 

Hazeitine U20 799.00 

Northstar Horizon II 32K QD 2925.00 

Anadex DP-9500/9501 1249.00 

Telvideo910 559.00 

Televideo 91 2C 669.00 

Televideo 920C 729.00 

Televideo 950 929.00 



CALL OMEGA TOLL FREE! 



WEST COAST 
1-800-235-3581 

OMEGA SALES CO. 

3533 Old ConejoRd. #102 

Newbury Park, CA91320 

1-805-499-3678 

CA. TOLL FREE 1 -800-322- 1 873 



r\ 



EAST COAST 

1-800-556-7586 

OMEGA SALES CO. 

12 Meeting Street 

Cumberland, Rl 02864 

1-401 -722-5027 



OMEGA SALES COMPANY 

&£ 

We Accept C.O.D.'s ■ Stock Shipments Same Day or Next " No Surcharge for Credit Cards 

• All Equipment Factory Fresh w/MFT Warranty • We Carry the Complete Line of Personal Software 

" Prices do not Reflect Shipping Charges 

Rhode Island and California Residents please add 6% Sales Tax 




OKIDATA MKROLINE 80 

MATRIX PRINTER 

$379.00 




ATARI 810 DISK DRIVE 
$449.00 



Q 



AMDEK COLOR- 1 MONITOR 
$329.00 




EPSON MX-1O0 FT PRINTER 
$729.00 

PRICES ARE SUBJECT 

TO CHANGE 
WITHOUT NOTICE 
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Solid-state vertical-sweep circuits 

JACK DARR, SERVICE EDITOR 



TUBE-TYPE VERTICAL-SWEEP STAGES ARE 

familiar to al! the old-timers, and to 
most of the younger gang. They gen- 
erally consisted of a high-mu triode and 
power pentode (often in the same 
"bottle"), a matching transformer, and 
a fairiy-high- impedance yoke. The 
tubes were coupled by a feedback loop, 
so they served both as oscillators and 
as output stages. 

Solid-state sweep stages perform the 
same functions, of course, but their de- 
signs may vary from manufacturer to 
manufacturer. Furthermore, the symp- 
toms that they show when something 
goes wrong are not usually what you 
used to see in tube-type circuits — about 
the only familiar one is the thin white 
horizontal line indicating a total lack of 
vertical sweep. 

A solid-state sweep circuit uses 
several small-signal transistors as oscil- 
lators, wave-shapers, drivers, etc. The 
output stage is a type familiar to anyone 
who has worked on audio equipment — 
a two-transistor "stacked totem-pole," 
or complementary-symmetry type. The 
yoke is fed from the junction of the two 
power transistors; it's usually a fairly- 



low-impedance type, driven directly 
through a very large electrolytic 
coupling capacitor. 

A variation on that is used in some 
sets — they use a complementary-sym- 
metry pair, with a dual-polarity power 
supply. Figure I shows a circuit of that 
type, used in a General Electric QB 
chassis. The output pair there is Q267 
and Q268, Note that there is no large 
coupling-capacitor. The reason for that 
is that the junction of the two transis- 
tors is at ground potential, or very close 
to it. 

Both circuit-types do the same thing 
— they deliver voltage, in the form of a 
square wave, to the yoke. When you 
feed such a square wave into an in- 
ductance (like the yoke) you get a saw- 
tooth wave, which is what's required. 

Two-transistor circuits seem to be 
almost universal these days. In some 
early sets, though, a single transistor 
was used, with a "loading choke" for 
matching and for the DC supply, and a 
blocking capacitor. That circuit operated 
in the class- A mode, like the tube 
types; the two-transistor circuits operate 
in class-B fashion, with each device 



amplifying one half-cycle of the driving 
signal. 

An oscilloscope is invaluable for 
working with transistor sweep-circuits. 
Begin with the oscillator, make sure it's 
running- — -and on frequency. There may 
be several amplifier (and other) stages 
between the oscillator and the output 
stage, so just follow the signal through 
them to the yoke. 




fig. 2 

You'll find one waveform at some 
points that you'll never see in tube-type 
circuits — a perfect sawtooth. With 
tubes, the signal on the oscillator grid 
(Fig. 2) shows the familiar rising curve 
with a spike at the top. Solid-state 
oscillators, on the other hand, show a 




FIG. 1 
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series of pips, as can be seen in Fig. 1. 
A sawtooth wave is developed from 
them by a stage called a "wave shaper." 
The normal drive waveform on the 
bases of the output transistors is almost 
the same as in tube sets — a trapezoidal 
wave. In late-model sets you may find 
all of the stages, except for the output 
transistors, on a single IC. When 
checking this type of circuit, be sure 
that all the waveforms are correct, that 
all of the external components are OK, 
and that the proper DC supply-voltages 
are present before changing the IC. 

Yoke returns 

The vertical-yoke winding must re- 
turn to ground, or to a level defined as a 
common ground. In quite a few circuits, 
a large blocking-capacitor is used be- 
tween the bottom end of the yoke and 
ground. If it opens, there's no sweep, 
so always suspect it in such cases. 

In many sets using circuits like the 
one in Fig. I, you'll find the yoke return 
coming back to the module and running 
to ground through a 1-ohm resistor 
(R288). You must see a sawtooth wave- 
form at the top end of that resistor; it's 
developed by the sawtooth current 
flowing through it. That current is fed 
to the base of a separate transistor, 
Q26I, labelled "Vert. Lin." The reason 
for that is that all solid-state stages of 
that type are slightly non-linear! They 
develop a slight bend in each half of the 
waveform, causing what is known as 
"S-bending." The extra transistor and 
the feedback network are used to cor- 
rect for that, and the end result is a per- 
fectly linear sawtooth wave. If you run 
into a linearity problem, always remem- 
ber to check that feedback resistor. 
Leakage and other defects there can 
cause some weird problems. 

The feedback from that stage is ap- 
plied to the emitter of the first vertical 
amp. The troubleshooting logic is clear: 
If the problem is linearity, go to the stage 
that's supposed to correct it. 

Dual-polarity DC power-supplies can 
cause a symptom that would not be be- 
lieved by a strictly tube-type technician. 
I know that the first time I saw it I said, 
"That can't happen!" The symptom is 
a perfectly good raster, but with only 
the top half of the picture present. 
That's all — there's no severe compres- 
sion or other effect, as there would be 
in a tube set with a similar problem. 
The bottom half just isn't (here. 

The problem is either a loss of the 
DC supply to the "bottom" transistor 
(Q268 in Fig. 1) or the loss of the -29- 
volt supply to it. One other possibility 
exists: In the set where I first saw the 
problem, the vertical-sweep circuit was 
on a small module. The output transis- 
tors were clamped to one end of it and 
their leads went into individual socket- 
pins on the chassis. That was fine, ex- 



cept for the fact that the emitter lead of 
the "bottom" transistor was not in its 
socket. It was leaning on the outside of 
the pin, and making contact inter- 
mittently. Plugging the module {and the 
transistor) in properly restored things 
to normal. You may find that type of 
situation in sets with bad solder joints 
at one of the pins of the output transis- 
tors, so check for it. 

In quite a few popular circuits, you'll 
find the signal passing through little 
low-voltage electrolytic coupling capaci- 
tors. If you're getting no signal to the 
output stage, check to make sure that 
one of them isn't open. You can do that 
instantly with a scope: If a signal's 
going in but not coming out, you've 
found at least part of your problem. 

Here's another problem that's also 
common in audio circuits: If your symp- 
toms include distortion at the center of 
the screen — compression or stretching 
of the picture — check to make sure that 
the bias diodes in the output stages are 
good. Failure of one or more of them can 
cause crossover distortion in audio, and 
also in TV sweep circuits. R-E 

SERVICE 
QUESTIONS 

VCR PLAYBACK PROBLEM 
/ have a Toshiba V-BOOO VCR and an 
RCA CTC-2S. tf I record a program off the 
air, it will play back nicely. However, If I try 
to play back a pre-recorded tape, I cant 
get a stable picture. I had the set checked. 
and it's OK. Tried out the VCR with some 
newer sets, and it played fine. What's 
going on?— DM., Memphis, TN 

I've heard of that problem before. 
Apparently in older sets the horizontal 
AFC time-constant was considerably 
longer than the one used today, to 
make the set a little less susceptible to 
such things as airplane flutter, etc. 
However, the sync on pre-recorded 
tapes requires the shorter time constant. 
As a fix, try varying the size of C82/RI24, 
or C23/R126 on the grid of the AFC 
tubes. 

(Feedback: We tried both capacitors, 
and wound up taking them out com- 
pletely. When we did that, the tapes 
played back perfectly, but we lost the 
sync on a broadcast signal after about 
five minutes. We took care of that by 
connecting the capacitors to a DPST 
switch so that they can be switched in 
and out of the circuit. Everything 
works fine now — thanks!) 

COLOR BARS 

This Magnanox T-B8Z-12 makes its own 

color bars! The bars— blue, green, and red 

from left to right— divide the screen Into 

thirds and are present alt the time. When I 



NOW, 

a mini-scope 
with the 
features 

most wanted 

by field 

engineers! 




B&K-PRECISION MODEL 1420 $825 

This new 15MHz dual-trace mini-scope 
was designed by B&K-PRECISION 
engineers to respond to the special needs 
of field engineers . . amini-scope with 
lab-scope features. 

It easily fits into a standard attache 
case with plenty of storage room for 
a DMM, tools and accessories. The 
1420 can be powered from the AC line, 
10-16VDCoran optional internal 
battery pack. 

The rugged 1420 features dual -trace 
operation and an honest 15MHz re- 
sponse, with useful response beyond 
20MHz. An efficient rectangular CRT 
displays waveforms with good read- 
ability under all field service conditions. 

There is no sacrifice of features or 
performance for compact size. The 1420 
has 18 sweep ranges from 1 fiS/div. to 
0.5S/div, in a 1-2-5 sequence; variable 
between ranges. Sweep magnification 
isX10, extending the maximum sweep 
rate to 100nS/div. For use with computer 
terminals or video circuits, a video sync 
separator is built in. Automatic selection 
of chop and alternate sweep modes is 
provided, as is front-panel X-Y operation. 

The Model 1420 measures only 4.5 X 
8.5 X 12", weighs 7.75 lbs., with batteries 
and comes with two 10:1 probes. 

FOR IMMEDIATE DELIVERY contact 
your local distributor or call TOLL- 
FREE, 800/621-4627 for a 16-page 
catalog brochure on the complete 
B&K-PRECISION oscilloscope line. 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 • 312/889-9087 

V I nil. Sis, 6460 W. Cortland St . Chicago. IL 60635 
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use a color-bar generator, all of the colors 
are wrong. Nothing rVe tried, Including 
purity, will get rid of the bars. Incidentty, 
the waveforms out of the demodulator 
module are normal. Can you shed some 
light on what's going on?—M.D„ Aber- 
deen Proving Ground, MD 

I ran into something like this in a 
Philco. In that case half the screen was 
blue and the other half gold. Eventually 
found the source to be an open bypass- 
capacitor on the screen grid of the 
second color-bandpass amplifier. Since 
you've checked the DC-power supply 
with a scope, try checking all of the by- 
passed points in and around the color- 
amplifier stages, bandpass, etc. There 



should be no signal on any bypassed 
point, so look for a signal where it does 
not belong. 

Since the three color-amplifier stages 
are separate, the cause of this should be 
something that is common to all. For 
example, check to see if there's any- 
thing odd in the video feed to those 
stages. 

MORE ON "REDUNDANT" 
CAPACITORS 

Here's a test that was shown to me 
by a technician for Hollander and Co. 
of St, Louis, Mo. This is for those 
Zenith chassis that use several parallel 



Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 
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PRICES GOOD UNTIL MAR. 30, 1982 



ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 83, Massapequa Park. NY 11762 



Number ot books ordered 
Total PriCS Of SOOkS , . . 



Satn Tax (NY stats Residents only) 

Shipping and Handling 

175c l or z books 25c each addl. book] . 
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shunt-capacitors in the collector circuit 
of the horizontal-output stage. If the 
high voltage measures too high, one or 
more of those capacitors may be bad. 
To test, connect new capacitors in 
parallel with the ones already in the set. 
The high voltage should drop to normal, 
or lower. Now, disconnect the original 
capacitors one-by-one until you find 
one that has no effect on the high volt- 
age — that's one of the bad ones. That 
procedure is almost as fast as using a 
capacitor tester, and it can be done 
under "normal" operating conditions. 
Most of those capacitors are Zenith 
22-5001's. Those are .0018 ^F. 1600- 
volt units, but they use a special dielec- 
tric; ordinary 1600-volt units won't 
work. For an inexpensive replacement, 
use a Sprague PP16-D18. The Sprague 
catalog lists a lot of those; they are 
Melfilm and Filmite types. 



DEAD SHORT 

This CB is driving me crazy. It's got a 
dead short somewhere but I cant find It. 
My tests show no short to ground any- 
where. Any ideas that you might have 
would be appreciated— W.G., Kingston, NY 

We've run into something like this 
before. Check the "protective diode" 
used in the crowbar circuit; it's a Zener. 
It will test out OK on an ohmmeter, but 
when voltage is applied it becomes a 
"0-volt Zener!" A crowbar circuit is 
exactly what the name implies: If any- 
thing goes wrong, it is supposed to 
break down and short the DC supply to 
ground. That one may be getting a little 
bit too eager and breaking down too 
quickly. 

FLYBACK SUBSTITUTE 

I asked you about a replacement 
transformer for a Broadmoor 6911-C, 
and you said you didn't have any in- 
formation on it. I wrote to Thordarson- 
Meissner. and they had one! (It's a 
FLY-677, if anyone else needs one.) — 
James E. Higley, Hanover Park, IL. 



LEAN ON IT 

[ wrote you a while ago about a 
Sharp TV-96P with weak audio, and 
thought you'd like to know that I fixed 
it. I tried everything I could think of. 
and everything you suggested, without 
any luck. Then, while checking around 
the second IF tube, the sound suddenly 
came in ioud and clear. 

It seems that this happened when I 
inadvertently leaned on the chassis, 
which suggested a bad solder-joint. 
Even though the joints looked good. I 
reworked about 15 of them and turned 
the set back on. It worked perfectly. A 
simple — but not immediately obvious — 
solution. — L.P.. Potomac. MD R-E 



NEW PRODUCTS 



For more details use free information card 
inside back cover. 



COLOR VDG CARD, the ColoRAMa, is a 
color video display generator/controller 
for SYSTEM-50 (SS-50, SS-50C) 680x 
computers. It permits software selection 
of any of 1 1 different display formats, 
including eight-color seriographies, two- 
and four-color graphics, and two-color 
alphanumerics. 




CIRCLE 111 ON FREE INFORMATION CARD 

Two- and four-color displays may also 
be switched between primary and com- 
plementary color sets, either under soft- 
ware control or from the keyboard. 
Resolution of full-graphic displays ranges 
from 64 x 64 picture elements (pixels) 
to 256 x 192 pixels. 

All of the 64 characters of the standard 
ASCII character subset are generated by 
the on-card character generator. The 
ColoRAMa is configured with one kilobyte 
of display RAM. One-kilobyte of RAM 
accommodates alphanumeric displays, 
eight-color semigraphic displays and two 
full-graphic displays modes. The ColoRAMa 
is priced at $219.95. — Percom Data Com- 
pany, Inc., 211 N. Kirby, Garland. TX 
75042. 

INTEGRATED HARDWARE/SOFTWARE 
SYSTEM, Terminall (Model T1 and Model 
T3), converts the TRS-80 microcomputer 
(Model I or Model III) into a state-of-the- 
art communications terminal. It includes 
all the necessary computer-interfacing, 
audio-demodulating, AFSK tone-generat- 
ing, and transmitter-keying hardware 
integrated in one cabinet. That reduces 
equipment interconnection to a minimum 
and allows the operator to be on the air 
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receiving and transmitting Morse code or 
RTTY in minutes. 

The user can plug it into the receiver 
headphone jack and copy Morse code, 
Baudot, or ASCII; plug it into the CW key 
jack and send Morse code, or attach a 
microphone connector and send Baudot 
or ASCII using audio tones (AFSK). In 
addition, the Terminall is expandable: 
disk-based (mailbox) RTTY software may 
be added at any time. 

Terminall model Tl requires Model I 
TRS-80, 16K RAM and Level II BASIC. 
Terminall model T3 requires Model III 
TRS-80, 16K RAM, and model III BASIC. 

Terminall model T1 or model T3 are 
priced at $499. — Macrotonics, 1125 N. 
Golden State Blvd., Suite G, Turlock CA 
95380. 

SUBWOOFER, model AS-1320, is designed 
to add bass to an existing small system, 
but will enhance the bass response of 
even 10-inch and 12-inch systems. By 
extending the low-frequency range of the 
audiophile's present system, the model 
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AS-1320 will reduce the bass distortion 
that occurs when the wing speakers try to 
reproduce the low-bass notes. A ported 
cabinet alignment uses computer-aided 




In general, spring reverbs don't have the 
best reputation in the world. Their bassy 
' twang" is only a rough approximation of 
natural room acoustics. That's a pity because 
it means that many people will dismiss this 
exceptional product as "just another spring 
reverb". And it's not. In this extraordinary 
design Craig Anderton uses double springs, 
but much more importantly "hot rod's" the 
transducers so that the muddy sound typical 
of most springs is replaced with the bright 
clarity associated with expensive studio 
plate systems. 

Kit consists of circuit board, instructions, 
all electronic parts and two reverb spring 
units. User must provide power (±9 to 15 v) 
and mounting (reverb units are typically 
mounted away from the console). 



Jnc-l 



Dipl 2/mUOTW Wilihirt B, OkJjfcmn] City. UK 73H6 ;05: 8S3-96J6 

I I Send the 6740 REVERB KIT $59.95 plus 

shipping (S3) enclosed or charged. 
I I Send Free Catalog 
name. 

address 
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A Classroom * 
In Your Mailbox! 



Two-Way Radio 



THROUGH THE 
REVISED 



MTI 



Home Study Course 

Send coupon below Tor free couth outline 
No obligation - Ho salesman will call 



Pfoftfuonji Training in t Unique GitMf Fnid 



Providing Training io ih» Induury Sine* tSCO 



study FM two-way 
radio at home! 



I am interested in learning more about pro- 
fessional FM two-way radio. Please send me full 
details on the MTI training program. 

Nome 

Addjess . 

Qcy/Stita/Zip 



MTI 



D3B 



Mobile Training Institute 

Box 735. Camp Hill. PA 17011- U.S.A. 
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Vital protection 
for PC Boards 




Be safe. Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 

with Endeco desoldering or solder- 
ing tools. 

8 1 #I1T 1 1 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models, SS con- 
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment— or write us today. 

Enterprise Development Corp. 

5127 East 65th Street 
Indianapolis, IN 46220 
Phone: (317) 251-1231 
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Digital 
Multimeter 

The Drake DM2350 Digital Multimeter is a 
convenient, small Handheld liquid crystal 
display meter ideal for the serviceman or 
hobbyist. This 3Vi digit meter is auto-ranging, 
auto-ieroing, has polarity Indication, and an 
over-range warning signal. Battery life is 
greater than 300 hours with a "low battery 
indicator. A continuity test sounds a signal 
when circuit resistance Is less than 20 ohms. 
Dc accuracy Is a basic 0.8%. 

Batteries, probes, 20 amp current shunt, spare 
luse and soft carrying case all included at S95.95 
Add $2.50 shipping and handling per order 

Send check with order and provide street address 
for UPS shipment. Ohio residents add Sales Tax. 
Charge card buyers may call toll free: 

1-800-543-5613 



100 



In Ohio, or for 
information call: 
1-51 3-866-2421 

R. L. DRAKE COMPANY 

540 Richard Street, Miamisburrj, Ohio 45342 



^HMM INSTITUTIONAL AND DEALER INOUIBIES INVITED. HHH 
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design techniques to maintain an ex- 
tended low-frequency response with as 
flat a response as possible. A six-inch 
tuned vent is loaded into the floor for 
even better response. The driver is 
mounted near the floor so that the first 
boundary cancellation is above the fre- 
quency limits of the subwoofer. 

The model AS-1320 requires either the 
Heath kit mode! AS A-1 320-1 Passive 
Crossover (mail-order priced at $44.95) 
or the Heathkit Electronic Crossover, 
model AD-1702, (mail-order priced at 
$194.95). A complete step-by-step instruc- 
tion manual makes the subwoofer kit a 
one-evening project. The model AS-1320 
is mail-order priced at $299.95. — Heath 
Company, Benton Harbor, Ml 49022. 



DESOLDER PUMP, model DP-1, features 
all-metal construction with precision 
components for maximum reliability 
and ease of operation. Compact size 
facilitates comfortable, one-hand opera- 
tion. Suction is precisely regulated for ef- 
ficient solder removal without damage to 
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delicate circuitry. Self-cleaning at each 
stroke, the model DP-1 is quickly dis- 
assembled without special tools for main- 
tenance or repairs. The rugged Teflon tip 
is easily replaced. The model DP-1 is 
priced at $10,95. —OK Machine and Tool 
Corporation, 3455 Conner Street, Bronx, 
NY 10475. 

STEREO MIXER/PREAMPLIFIER, model 
DM500, has two stereo phono/line inputs; 
one microphone input; pro-style slide 
controls for fading and cueing; a talk 
switch that attenuates the phono/line 
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volume 14 dB for making smooth, profes- 
sional voiceovers without touching any 
volume settings, and an easy-access 
headphone output for monitoring. The 
built-in, low-noise preamp handles vir- 
tually any signal source, including mag- 
netic phono cartridges and low-im- 
pedance microphones, and is powerful 
enough to drive almost any power ampli- 
fier. It can also be plugged into the 



auxiliary input of any receiver or integrated 
amplifier. The model DM500 is priced at 
$149.00. — Numark Electronics Corp., 
503 Raritan Center, PO Box 493, Edison, 
NJ 08817. 

ANTENNA, model PD-1610, is a fiberglass 
collinear antenna of the "Super-Station- 
master" design. The frequency range is 
806-896 MHz and gain is 3.0 dBd. Maxi- 
mum input power is 500 watts; band- 
width, for 1.5:1 VSWR, is 60 MHz, and 
vertical beamwidth, Va-power points, is 36 
degrees. 
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The overall length of the model PD- 
1610 is 44 inches. The fiberglass housing 
is 1.5 inches in diameter, and the aluminum 
support pipe is 12 inches long and 1.66 
inches in diameter. Copper alloy is used 
as the radiating element material. The 
mode! PD-1610 attains a resistance to 
rated wind velocity of 200 miles per hour, 
with a lateral thrust at rated wind of 48 
pounds. Bending moment 1 inch below 
the top of the support pipe is 47 foot 
pounds, and lightning protection is direct 
ground. Termination is direct with an 
18-inch, flexible extension of RG-393/U; 
mounting hardware is supplied. 

The model PD-1610 is priced at $175.00. 
— Phelps Dodge Communications Com- 
pany, Route 79, Marlboro, NJ 07746. 

ELECTRONIC CROSSOVER, model 6000i 
is housed in a compact aluminum chassis 
with its own power supply, and is fully 
compatible with both tube- and transistor 
equipment. A choice of 16 different cross- 
over frequencies is standard, with custom 
frequencies available at additional 
charges. The model 6000 crosses-over 
from 200 through 10,000 Hz, contains two 
tweeter-level controls, and features very 
low distortion (.002%) and noise (-90 dB). 
The 12 dB/octave slope is suitable for 



00 000© 
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both horn and dynamic drivers. 

The model 6000 can be used either for 
bi-amping or tri-amping, and features a 
plug-in frequency module that allows 
changing frequencies readily. For tri- 
amping, a second model 6000 is needed 
to provide the bandpass filter for the mid- 
range speakers. The model 6000 is priced 
at $156.00. — Ace Audio Co., 532 5th 
Street. East Northport, NY 11731. 

GRAPHIC EQUALIZER, model SE-9, is a 
m icroprocessor-co ntro I led, octave-band 
stereo graphic equalizer designed for 
either room equalization or recording. It 
features 4-curve memory storage, spec- 
trum-analyzer display, and a built-in pink- 
noise generator: in addition, it comes 
supplied with an external electret con- 
denser microphone. 
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A motorized fader-setting system, op- 
erating under CPU direction simplifies 
the digital-processing requirements; all 
16 of the frequency controls are dual- 
slide potentiometers, one section of 
which can vary the boost or cut within its 
audio band by ±12 dB. The other section 
produces a varying DC voltage that is fed 
to comparator circuits that determine 
when the motors have positioned the 
sliders correctly. When the vertical motor 
has placed one slider properly, the hori- 
zontal motor shifts the adjustment 
mechanism to the next potentiometer, in 
turn. Using the automatic adjustment 
procedure minimizes fader-to-fader inter- 
action, and requires only 30 seconds 
overall. Manually-derived settings, or fac- 
tory-preselected equalizations, may also 
be stored in the 4-curve memory and re- 
called at any time. 

The model SE-9 is available in brushed 
aluminum and is priced at $700.00 (Also 
available as model SE-9B in matte black 
with rack mounting, at the same price.) — 
Sansui Electronics Corp., 1250 Valley 
Brook Ave., Lyndhurst, NJ 07071. 



SPEAKERS, model 5300, are 5-inch 
wedges, shaped for mounting in car 
doors and other surfaces. They feature a 
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5-inch woofer, separate 1%-inch tweeter, 
3-ounce ceramic magnet, and cloth-roll 
air-suspension. They have a 15-watt RMS 
rating, 100-15.000 Hz frequency response, 
and an impedance of 8 ohms. 
The model 5300 speakers are made of 



molded ABS plastic and are sold in kits 
containing two speakers and cables. The 
suggested retail price for the kits is 
$19.95 — BP Electronics, 655 Conklin 
Street, Farmingdale, NY 11735. 

SOUND-FNHANCER, the Imager 801-A, 
can fit almost any size car or truck dash- 
board, and uses very little current. By 
connecting it to an auto, truck, or van's 
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speaker system, the speakers* perfor- 
mance is improved dramatically. The 
sound appears to be coming from many 
speakers, surrounding the listener with 
an extra dimension of depth, clarity, and 
realism. It comes complete and with full 
instructions, so that it should not be dif- 
ficult for the average do-it-yourselfer to 
install. The Imager 801-A is priced at 
$149.95. — Omnisonix, Ltd., P.O. Box 430, 
Rt. 17, c/0 Carrano Bldg., Northford, CT 
06492. R-E 



Get A GNOME 

the original micro-synthesizer 

Every day more people discover that PAIA's 
GNOME is the most versatile, cost effective 
special effects devier on the market today. 
John Simtinton's time-proven design 
elope generators. VCA. VCO 
and VCF in a low com. easy to use package, 
Use alone with it'8 built in ribbon controller or 
modify to use with guitar, electronic piano, 
• poly tonic keyboards, etc. 

The perfect introduction U> electronic music 
and best of all, the Gnome is only $69.95 in 
to assemble kit form. Is it any wander 
•if1d> thousands' 1 




1020 W WlUh.te Mid OUabsmj Cll( OK 73116 
( , 

ll 1 Send GNOME MICRO- SYNTHESIZER Kit' 
(SG9.95 plus S2.00 postage I 

I Send FREE CATALOG Aft 
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. card no. 
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■JUJI Dipt. 2R 1*0518*3-3626 
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Radio Electronics 

REPRINT BOOKSTORE 



□ Build Your Own Satellite TV Receiver $7.00 

□ 8-Ball Satellite TV Antenna $5 00 

□ Build Vour Own Robot $12.03 

n TV Descrambler (January, February 1981) $3.00 

□ Video Entertainment (January 1982) S2.00 

D y t" 0*" Computer (October 1961) $3.00 

□ Radio-Electronics Back issues (1981) , .(each).S3.00 

(February, March 1981 no! avaiiabte) 

Write in issues desired 



□ Radio-Electronics bar* issues (1980) 
(March, May 1980 not available) 
Write in issues desired 



,(each).$3.50 



D Radio-Etectronks back Issues (1977-79) (each).*i.C0 

Write in issues desired - 

n Special Projects (Spring' 1961) $4.00 

□ How To Make PC Boards .$2.00 

□ All About Kits $200 



To order any o( Ihe items indicated above, check off Ihe ones you 
wanl. Complete Ihe order lorm below, include your payment— died 
or money order (DO NOT SEND CASH), and mail lo Radio-Etec- 
Ironics. Reprint Department, 200 Park Aw South New York, NY 
1QO03. Ptease allow 4 - 6 weeks for delivery 

If you need a copy ot an article that is in an issue we indicate e 
unavailable you can oroef it directly from us. We charge 50f per 
page Indicate the issue (month & year) pages and article desired. 
Include payment in lull, plus shipping and handling charge. 



ARTICLE 



MONTH 
PAGES 



TOTAL PAGES 



YEAR 



@50eea 



MAIL TO: 

Radio-Electronics 

Reprint Department 200 park Ave. Soulh. New York, NY 10003 

All payments must be in U.S. funds 

Total price ot order 

Sates Tax (New York State Residents only) 
Shipping & Handling (U.S. & Canada only) 

(Includes FIRST CLASS POSTAGE) 

$1.00 per item 

All Others ($2.00 per item, sea mail) 

(S4.O0 per item, air mail) 

Total Enclosed 



Name „ 

Address 

City 



TOTAL FfflCE 
1/82 



State 



Zip. 
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STEREO AUDIO FOR TV 



continued from page 76 



of TV sound. In fact, the NTSC system 
has always been capable of providing 
"high fidelity" FM sound, with re- 
sponse up to 15 kHz. Small-speaker TV 
sets, together with TV-station-owner 
apathy, has resulted in a vicious circle 
that has kept us from enjoying the kind 
of sound we get from FM radio and 
other high-fidelity program sources. 

The coming of stereo-TV sound may 
change all that, if only for the reason 
that the TV tuners and adaptors needed 



to supply the two channels of audio will 
permit us to connect our stereo compo- 
nent-systems directly to the line out- 
puts of those new products. In that 
way, we will finally be able to bypass 
the sound systems contained in our TV 
sets. When will that happen? Best esti- 
mates suggest that the FCC's decision 
will not come before mid- 1982, and 
most likely, it will arrive later than that, 
that. 

I am indebted to my friend William S. 
Halstead, who provided me with much 
of the background material used for this 
description of the stereo-multiplex TV 
systems being considered by the EIA 
and the FCC. R-E 
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BUILD YOUR OWN ROBOT! 



Send today for your 52-page (SVt x 11") 
booklet containing complete reprints of 
all eleven articles in the Build Your Own 
Robot series by Jim Gupton. 

This all-inclusive reprint gives you all the 
data you need to build your own Robot, 

■ TELLS EVERYTHING YOU NEED TO 
KNOW to build the Unicom-1 Robot with- 
out the need for an engineering degree or 
special equipment. The robot is fully 
mobile with manipulator arms to grasp, lift 
and carry. 

■ MANIPULATOR ARMS and ©nd-effec- 
tors (hands) are what enable the robot to 
perform useful tasks. Details of construc- 
tion techniques and considerations are 
fully explored. 



Radio Electronics 

Robot Reprints 
200 Park Ave. South 
New York, N.Y. 10003 



■ MOBILITY BASE is not a lunar space 
station. It is the drive system that permits 
the robot to move from here to there. Full 
construction details along with a discus- 
sion of power sources is included. 

■ THE BODY— FRAME AND ROTATION 
MECHANISM. This is the part that makes 
Unicorn-1 look like a robot. Wood and 
Formica are the materials for the body. 
Motors and gears are what make it func- 
tion. 

■ COMMUNICATIONS. How you can fell 
your robot what to do. Preprogramming 
techniques.. ..radio control.... computer con- 
trol are all detailed. 

■ SENSORS. How to add sensors so your 
robot doesn't bump into things. 



282 



Please print 



(Name) 



I want to order reprints @S12.00 plus $1,00 post- 
age and handling for U.S., Canada and Mexico. 

Add 99c sales tan (or New York State residents only (Streel address) 
U.S. Funds only. 

I want to order reprints @S12.00 plus $3.00 Air 

Postage and handling for all other countries. (City) 

U.S. Funds only. 



(State) 



(Zip) 



Allow 6-8 weeks tor delivery. 



We do not bin. Chech must be enclosed. 



COMPUTER CORNER 



continued from page 92 



procedures for various colleges, and 
the first magazine to distribute its 
monthly articles via electronic trans- 
mission: Better Homes and Gardens. A 
banking-by-home project is described 
in an experimental program being tried 
through CompuServe by the United 
American Bank, Knoxville, TN. 

The program provides checking and 
savings information, financial advisory 
services, paying of bills, sending of 
messages, and bank loan applications. 
(The only thing it can't do, presumably, 
is eject dollar bills upon request, as the 
computerized teller stations do, be- 
cause they can't be transmitted via 
electronic signal.) 

The Source offers over 1,200 ser- 
vices, including the American stock ex- 
change, etiquette. Black studies. New 
Mexico news and sports, ham radio, 
French wines, and unidentified flying 
objects. (A sample partial listing from 
the Source is shown in Fig. 1 .) A recent 
news magazine details such added ser- 
vices as Legi -Slate, a listing of Congres- 
sional records and a career-placement 
center that matches job seekers with 
prospective employers. 

Both networks offer computerized 
flea market and want-ad type services, 
linking consumers across the nation 
with the most sophisticated and com- 
prehensive resources imaginable for 
trading services, selling or buying mer- 
chandise, or doing the sundry things 
that want ads traditionally do. 

The list of consumer services goes 
even further: restaurant guides; travel 
agent transactions; receiving the latest 
UP1 news breaks as soon as they occur. 
Of special interest to computer hobby- 
ists is the ability to load and unload 
complete programs. 

Which service is the best? The Source 
is. at least, the biggest, with a much 
larger index of services offered and 
access in over 300 U.S. cities. Purchased 
last year by the Reader's Digest Cor- 
poration and having been introduced 
several months earlier than Compu- 
Serve, The Source would seem to have 
the edge in versatility and growth po- 
tential, CompuServe, on the other 
hand, is not far behind, currently avail- 
able in over 250 cities, with highly 
visible market exposure— it's sold 
through Radio Shack stores. Both com- 
panies have passed the 10,000 sub- 
scriber mark. Both services have their 
admirers and detractors. It is probably 
wise to request literature from each net- 
work and peruse the list of data bases 
offered and to study the specific hookup 
requirements. That way, you can decide 
which would be least expensive and 
easier for you to access. R-E 
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LETTERS 



continued from page 22 



Winning the DB War," in your December 
1981 issue of Radio-Electronics. 

If we are to assume that that is. indeed, 
the technique used by the Russians, then 
Mr. Leinwoll is giving them more credit 
than they deserve. The concept of back- 
scatter, and its relationship to propaga- 
tion, is common knowledge. It would ap- 
pear that the Russians merely expanded 
the concept. 

The sensing or sampling of the back- 
scatter wave would be somewhat akin to 
over-the- horizon radar, with computer 
evaluation as the key to that technique 
CHARLES DERAPELIAN, 
Port Neches, TX 

SINGLE BOARD COMPUTER 

I found Jorma Hyypia's article on 
"Learning About Microprocessors" (May 
1981} very interesting, even though it left 
out the assembly-language computer 
that I'm using and that I think your readers 
might be interested in learning about, the 
Paccom 8085AKT, 

It uses the 8085 CPU and comes either 
as a kit or assembled. Memory includes 
1K of RAM, 1K or PROM, and 1K of EPROM 
that contains the system monitor. (Two 
EPROM sockets are provided, and either 
1K- or 2K-IC's can be used.) 

This computer can be used either as a 
trainer or as a controller and is supported 
by several very good books (that come 



VIDEOTEX FOR TV 



continued from page 61 



However it works out, eventually 
you will be tied into the videotex net- 
work. You'll be able to do your shopping 
and banking, and plan your day using 
videotex. Even your work may be 
affected. 

Much of the time that many people 
spend in the office concerns work that 
could just as well be done at home. 
That includes: phone calls, correspon- 
dence (assuming the user can type), and 
preparing reports. Imagine being able 
to do that without having to commute 
three hours each day to and from work! 

Along other lines, farmers could re- 
quest the latest weather information, 
or— perhaps more important — the selling 
price of their produce in a particular 
market, or find the market offering the 
best price. Sales could even be made 
using videotex. 

The ability to communicate with the 
rest of the world — not only be voice, 
but by visual information — is something 
that we not only desire, but will need. 

Whatever form of videotex we use. it 
can only stand to benefit us. R-E 



with it). It is especially good for control 
purposes because, of 44 lines brought 
out to the card edge, 36 can be wired to 
meet the user's specific needs. 

Programming is done using a 24-key 
keypad and 9-digit LED display. The com- 
puter can be programmed in either octal 
or hexadecimal (some of us stilt prefer 
octal, you know). 

The price of the 8085AKT kit is $249.95 
and more information on it can be ob- 
tained from: Paccom, 14905 N.E. 40th, 
Redmond, WA 98052. 
ALLAN EGAN 
New York, NY 

TEMPERATURE SCALES 

I wish to point out two errors in Joseph 
J. Carr's discussion of temperature scales 



in the November 1981 Radio-Electronics. 
Firstly, the absolute zero temperature is 
-273.15X, relative to the freezing point 
of water, which is 0°C. The triple point of 
water, the point where gas, liquid, and 
solid exist in equilibrium at 1-atmosphere 
pressure, is defined as 273.16°K and the 
freezing point of water is found to be 
0.01 "C lower. 

Second, all molecular motion does not 
cease at 0°K. All molecules in a potential 
field, such as exists in a crystal of the 
solid, retain a zero-point vibrational mo- 
tion due to the uncertainty principle, 
which prevents both the particle mo- 
mentum and position from being known 
exactly at the same time. 
DAVID G. HENNINGS, Ph.D., 
Omaha, NE r-e 



Radio 
Electronics 

SPECIAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for your 36- page 
booklet containing a complete reprint 
of all seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert 8, Cooper Jr. 

This alE-lnclusive report gives you all 
the data you need to build your own 

Backyard Satellite TV Receiver 

■ TELLS ALL ABOUT domeslft satel- 
lite communications, with fuEl details 
on how you can pud those elusive TV 
signals from space. 

■ LEGAL REQUIREMENTS, techni- 
cal spacifEcations, and how you. the 



home constructor, can meet them, 
Find out what mechanical and elec- 
tron res skills you need, 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re- 
ceivers buii? at comparatively low 
cost. 

■ ANTENNA DESIGN. . and ex- 
actly how you can bufld a spherical 
antenna, while keeping total earth- 
station cost for the complete system 
under S 1,000. 

■ THE FRONT END is critical when 
you build your own system, We help 
you explore several different ap- 



proaches to making one that will 
work for you. 

■ REC EWER-SYSTEM hardware, and 
how it goes together to bring you di- 
rect-from-satellite TV reception in 
your own nqme. 

To order your copy: 
Complete coupon and enclose it with 
your check or money order for S7.0G. 
plus Si. 00 for postage and handling. 
We will ship your reprinl within 6 
weeks of receipt of your order. All 
others add $4.00 For postage. New 
York State residents must add 53c 
sales tax. 



zte 



Electronics 



Satellite TV Reprints 
45 East 17th Street 
New York, N.Y 10003 



I want reprinti @ S7.00 each, plus $1, Han- ,;,,„, . Mr „„ 

riling & Postage. 
I have enclosed $ . 
arid < 



. N.Y. State residents must 



t tax. 
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NEW BOOKS 



For more details use free information card inside back cover. 



HOW TO BUILD YOUR OWN WORKING MICROCOMPUTER. by 
Charles K. Adams. Tab Books, Inc., Blue Ridge Summit, PA 
17214. 308 pp including glossary, appendices, and index; 5V« x 
8V* inches; sottcover; $9.95. (A hardcover edition is also avail- 
able at 51 6.95.) 

Compared to the monstrous computers of a decade or more 
back, the microcomputer is simple, inexpensive, and easy to 
use- — facts well proven by its popularity and ubiquity. Microcom- 
puters now control almost everything from toys to automobile 
combustion-efficiency; from games to microwave ovens, and 
from stop lights to numerically-controlled machines. And the 
microcomputer boom is just beginning. 

This book is for the electronics hobbyist who would like to build 
and program a simple microcomputer, but doesn't know just how 
or where to begin. It is an easy-to-read manual, showing the way 
to get started. ..the right way. Whether one is a beginner or 
a seasoned electronics buff, building a microcomputer from 
scratch will give one a taste of the electronics world that can't be 
experienced any other way. The book shows how a computer 
works, and provides simple (and more advanced} programming 
exercises for use with a self-built computer after presenting a 
step-by-step outline of every aspect of construction, assembly, 
and testing. Diagrams and tables are presented clearly, as well as 
parts lists, layout, power-supply sources, keyboard and display 



circuits, and even plans for an EPROM programmer. 

The book may be used in any one of three ways: as a general 
reference book; as a guide to building a computer, or as a guide 
to building and programming the specific computer described. 

CIHCLE151 ON FREE INFORMATION CARD 

ELECTRICAL INTERFERENCE IN ELECTRONIC SYSTEMS: Its 
Avoidance within High-Voltage Substations and Elsewhere, by 
R. E. Martin, C. Eng„ D.F.H., F.I.E.E., F.I.E.R.E. Consultant. Re- 
search Studies Press, PO Box 92, Forest Grove, Oregon 97116. 
198 pp including references, bibliography, and append icies — no 
index; 5'/a x 8Vi inches; hardcover; S31.00. 

Semiconductors used in modern electronic equipment and in 
computers are very sensitive to electrical interference, and due to 
their low thermal inertia, they are easily destroyed by overloads 
lasting even one millisecond. Many such devices normally op- 
erate at microwatt or milliwatt power-levels, so that even if de- 
struction is avoided, false operations can easily be caused by 
interference. Computers are one of the most difficult devices to 
protect against interference, because the spectrum of signals 
they use is extremely wide. 

The pulses used by the computer may have durations of a few 
tens of nanoseconds and rise times of a few nanoseconds; they 
will thus represent frequencies extending to 100 MHz or more. 
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DUAL TRACE OSCILLOSCOPE HM203 
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n^w HM 203 



High performance 

at 

low cost. 

$580 

(PROBES INCLUDED) 
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Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace 
20 MHz oscilloscope. For only S5S0, the HM 203 has specifications normally associated with higher prfced 
scopes. Bandwidth - DC-»20 MHz • Riseiime 17.5 ns • Overshoot 1% max. • Y amp range 5 mv/ero to 
20 v/cm • Mast, input voltage 500V • Timcbase .5 jis/cm to .2s /cm • Sweep mag. x5 • Trigger 5 Hz to 
30 MHz • X:Y plot • Built-in probe calibrator and more. Us sturdy construction and light weight M.3.2 lbs.) 
make the HM 203 equally at home in the field and on the lest bench. 



A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience. 



88-90 Harbor Rd. 

Port Washington, N.Y, 1 1050 

Tot (516) 8S3-3837 
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Very short interference-pulses can easily be interpreted by the 
comptuer as instructions, and that may corrupt a program in 
storage, or inhibit the running of a program. 

This book is intended to be used in conjunction with other 
documents referenced, to aid immunity from interference by iso- 
lation, screening, filtering, and earthing — a scheme designed for 
use with electronic systems in electrically noisy environments. It 
is particularly concerned with the use of electronic equipment in 
high-voltage electricity substations and outlines the ways in 
which harmful interference may enter electronic systems within 
an electricity station, as well as indicating appropriate measures 
for controlling the effect of such interference. 

Although there is no index, the table of contents, which lists 
nearly every page, should suffice to enable the reader to find any 
particular material easily. There are many clearly printed dia- 
grams, a section on the scope of the book and on how to use it, 
and a glossary of terms. 

CIRCLE 152 ON FREE INFORMATION CARD 



MUSICAL APPLICATIONS OF MICROPROCESSORS, by Hal 
Chamberlin. Hayden Book Company, Inc., 50 Essex Street, 
Rochelle Park, NJ 07662. 661 pp including appendix, bibliogra- 
phy, and index; 6V* x 9 1 A inches; hardcover; $24.95. 

This book covers digital-microprocessorsound and music syn- 
thesis comprehensively, featuring previously unpublished tech- 
niques that are practical only with microprocessors. Standard 
linear techniques for microprocessor applications are discussed 
and musical applications for the newer and more powerful 16-bit 
microprocessors are explained in non-mathematical language. 
Aft phases of waveform shaping and filtering, as applied by digital 
devices to music generation, are also covered. 

In the first section, "Background," chapters 1 to 5 cover the 
fundamental material necessary for full appreciation of the sec- 
tions to follow. The second section, chapters 6 through 11, deals 
with computer-controlled analog synthesis, and in section three, 
chapters 12 to 18 cover the principals of digital synthesis and 
sound modification. 

Throughout the discussions, mathematics is kept to a mini- 
mum, and even then is limited to elementary afgebra and trigo- 



An enclosure as 
good as your idea. 




You've turned a good idea into a piece of equipment— 

now you need a good enclosure. Here's how PacTec 

can help you with our versatile enclosures: 

•Attractive yet inexpensive. • Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 

bosses and slots speed component 

mounting. • Available off-the-shelf 

from single unit to production 

quantities. See them at your 

PacTec Distributor. And ask 

him for your free catalog. 



RACfflTEC P 

subsidiary of La France Corp, 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• $550 for a 6X frequency insertion. 

• Reaches 211,387 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South, New York, NY 
10003. 




2300 MHz DOWNCONVERTER kit 
for Amateur microwave reception. $35.00 
postpaid. Highest quality components. 
Send SASE for information filled catalog 
of other converter kits, preamps, acces- 
sories and parts. VISA and MASTERCARD 
accepted. 

SMP - Superior Microwave Products, Inc. 
PO Box 1241 Vienna, VA 22180 

1-800-368-3028 1-703-255-2918 
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The Microbuffer II is an intelligent buffered 

parallel printer interface for the Apple II 
computer. Includes 16K of on-board RAM. 
Buffer memory size is user expandable to 
32K. Compatible with Applesoft. CP/M, 
and Pascal. Includes advanced high 
resolution graphics print routines for the 
Epson MX-80 with Graphtrax, Anadex, 
IDS Paper Tiger. NEC Prowriter. Price: 
$259. Contact Practical Peripherals, Inc., 
31245 La Bay a Dr., Westlake Village, 
Cal.f. 91362 (213) 706-0339. 
CIRCLE 41 ON FREE INFORMATION CARD 
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For truly su perb 
FM-stereo 
reception... 



^ d^Msfarac cia™*:.. 



antenna 



• Transforms fuzzy stations 
into "tape quality' 

• Reduces muitipath 
problems 

• Up to twice the power of 
the conventional dipole 
antenna 

• Receives from all 
directions 

• Pulls in stations you never] 
knew existed 

Test it yourself f We olfer an ho J 
guarantee. II il doesn't measurj 
refund ol the purchase price. 



* Sturdy, stainless steel 
and PVC construction 

* Silver plated brass joints 
for ultra -sensitive signal 
passage 

• Built to withstand weather 
stands just 76" lall 

• May be mounted on a 
mast, windowsill. balcony, 
or just stand it in the 
corner 

llo-goodness 30 day MONEY-BACK 

f to your standards, send it back for a 



The suggested list price tor Stereo One is $69.95. 

BUY DIRECT AND SAVE Jlu.rju 
Send your check or money order tor 
$59.95 + 3.50 (shipping and handling} lo; ^ 
(NY. residents, please add 7% sales lax) 

VISA 4 MASTER CARD buyers may call toll free 
l-OOO-Ma-a+oo 9-5 EST Mon-Frl 
N.Y Residents please cat! -_^_ 
1 -315-482-2589 H5T 



BGistie 
Marketing 

Dent RE 
Holland SI reel 

P.O. aoi 219 

Alexandria Bay, 
New York 13807 
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PRINTED CIRCUIT KITS 
MAKE CARDS QUICKLY 
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ONLY Vector kits contain: 

• Positive photo -resist coated AMD unco a ted copper laminate— no 
messy photo- reversal— no spraying, dipping, or baking. 

• 4 types of art aids: rub transfers, ink, tape, cut and peel— use 1 or all 

• 1:1 circuit art rub transfers— I C sets, pads, lines, connectors, 
symbols, letters, and numbers, 

• Everything included— just add water and sunlamp or bright sunshine. 

• Liquid etchant and developer— no dry chemical mixing problems. 
AND 

• Process choices— make circuit on copper and etch for 1 card. 
Make circuit on film, expose, develop and etch for 1 or many cards. 









ART 
AIDS 



+ sar + ITH+i'K't = ' « -"» pc * 



card 



sun la 
carat 
-f- etchant 



= IPC 



32XA-1 Kltmakat7 PC carsli. K4C41, 32X-1 ttartar kit maktiz cardi, sit. 24 

It not available locally factory ordar-pncluoa S3.Q0 mlpplng, U.S. only 

Prices 5UE»oc! to cnang* without notice 

uotTr 

Vector Electronic Co., 124-60 Gladstone Av„ Sylmar, CA 91342 



nometry. Important concepts are illustrated through charts. 
graphs, and. at times, computer programs in BASIC. 
CIRCLE 153 ON FREE INFORMATION CARD 

ELECTRICAL AND ELECTRONICS DRAWING. Fourth Edition, by 
Charles J, Baer and John Ottaway. Gregg Division, McGraw-Hill 
Book Company, 1221 Avenue of the Americas, New York, NY 
10020. 473 pp including appendices, glossary, and index; 6^ x 
916 inches; hardcover; S16.25. 

This new Fourth Edition provides a complete course in electri- 
cal and electronics drawing that reflects the latest drafting tech- 
niques, technology, and the National Electrical Code. 

Presented in a logical, easy-to-master sequence, the text is 
designed to expand students' knowledge of electronics func- 
tions and systems. An up-to-date picture of electrical drafting is 
provided with basic "how-to" information, plus coverage of elec- 
tronics, automation, micro-electronics, electric power, and ar- 
chitectural wiring. Included are new chapters on computer-aided 
design (CAD), microprocessors and industrial controls, and new 
material on flow and logic diagrams, laying out circuits, using 
templates and drawing printed circuits. 

The book is illustrated extensively and presents questions and 
problems at the end of each chapter. 
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SAFE SUB-WOOFER 



continued from page 69 



airtight, A hot-melt glue gun will make construction easier. 

The rather elaborate construction of the initial chamber, 
behind the speaker, serves two purposes. First, it directs the 
hack- wave from the speaker into the labyrinth. Second, it 
prevents standing waves from building up. 

Three views of that first chamber are provided in Figs. 4. 
5, and 6. It contains two angled partitions. The first behind- 
the-speaker partition, whose outline is shown in Fig. 7, is 
attached to mounting strips on the side panels; the second 
one is attached to the enclosure at all four of its edges. 

The only acoustic insulating-material used in the system is 
in the first chamber, where indicated by asterisks in Figs. 5 
and 6. [t should be loosely-fluffed !4- to Vi-inch fiberglass. 

Two binding posts will be needed to connect the sub- 
woofer to your amplifier. Locate them at the side or rear of 
the enclosure, and make sure that there is an airtight seal 
where they pass through the panel. 

Prepare the front, rear, and side panels by attaching parti- 
tion-to-cabinet mounting strips at the positions shown in Fig. 
8, on what will become their insides. Cut out the hole for the 
speaker, bearing in mind that it is offset slightly from the 
middle of the front pane!. Refer to Fig. 9 as you do this. 

Prepare partitions 1-11 as shown in Fig, 10 and attach the 
even-numbered partitions to the odd-numbered ones as 
shown in Fig. 11. Now, join the sides at rear of the enclosure, 
leaving the front panel off for the time being. Install the first 
and second behmd-the-speaker partitions, doing the second 
one first. Don't forget the acoustic installation where indi- 
cated. Attach the speaker to the front panel and connect it to 
the binding posts on the rear panel. Then attach the front 
panel to the rest of the enclosure and install partitions I- 10 on 
their mounting strips. Finally, add partition 1 1 , and the top of 
the enclosure. 

Use 

The SAFE subwoofer is connected directly to your ampli- 
fier's output through a crossover network with a cutoff fre- 
quency of about 100 Hz. While an L-C-L "pi" network can 
be used, an electronic crossover would be better. 

With much program material, the benefits of the subwoofer 
will not be noticeable — music just doesn't contain that much 
low-frequency information. When the low frequencies are 
present, however, you'll hear your music as you've never 
heard it before. R-E 



CIRCLE 31 ON FREE INFORMATION CARD 



DIGITAL THERMOMETER 



on tinned from page 58 
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•VARIABLE RESISTOR OR 
SWITCH MAY BE USED. 
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functions. "While the clock/thermometer 
described in this article does not make 
use of some of them, there is no reason 
you can't expand the project to include 
them. For instance, with the appropriate 
additional circuitry you can turn the 
project into a full-feature alarm clock 
with a snooze alarm such as the one 
shown in Fig. 5. If you have a low- 
wattage soldering iron and a good eye, 
you might want to try accessing the 
traces going to individual segments of 
each digit. With a little ingenuity, doing 
that would let you build a time-of-day 
clock and temperature monitor for a 
computer. If you are interested in ex- 
ploring the potential of the MA 1026 
further, be sure to order the data sheet 
and applications notes when you order 
the module (note that there is some- 
times a small additional charge for 
those items). The module is simple and 
economical, but it has many features 
available to those who want to use it 
fully. R-E 
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FIG. 5— EXPAND THE BASIC CLOCK/THERMOMETER project and make a full-tunctlon alarm clock 
with snooze alarm, using oils circuit 



This Publication 

is available in Microform. 

University Microfilms 
International 

300 North Zecb Ro*J.Dtpi . P.R.. Ann Afbor, Mi. 4H]Qfr 



HITACHI DUAL TRACE 

PORTABLE OSCILLOSCOPES 

•TV Sync-Separator Circuit • High Sensitivity 1 mV/div (5 MHz) •X-Y Operation 
•Sweep-Time Magnifier (10X) •Trace Rotation •Z-Axis Input (intensity Modulation) 

15 MHz 20 MHz 30 MHz 35 MHz 




MODEL 


V-152B V-202 V-302B V-352 


DISPLAY AREA 


8X 10 div (1 div = 9.5 mm) 


INTENSITY MODULATION 


Over5Vp-p 


VERTICAL DEFLECTION 


Rise Time 


24 ns 175 ns 12 ns 10 ns 


Non Distorted Max Amp 


More lhan More than More than More lhan 
4 div 8 div A div 8 div 


Display Mode 


CH 1 , CH 2, DUAL, ADD, DIFF 


HORIZONTAL DEFLECTION 


Sweep Mode 


AUTO. NORM, TV (+), TV (-) 


Sweep Time 


02 us /biv«02s/dlv ± 5% 19 cailb. steps 



Buy any of these instruments and get a FREE Bonus Gift! 

ouLpnces TOLL FREE 

(800)645-9518 

* * m N V R1at*> rail fsrfll 7SI>.m^n 




855 Conklin St. Farmingdale. N.Y. 11735 




■ Master Charge 

■ BankAmericard 

■ VISA ■ COD 
i ■ Money Order 

■ Check 
COD'S extra 



03 
3D 

a 
> 

-< 

CO 
CO 

ro 
107 



MARKET CENTER 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business - without investment. Write: BUSI- 
NESS, 92-R. Brighton 11th. Brooklyn. NY 11335 

PROJECTION TV... Make $200.00- per evening 
assembling projectors.. Easy... Results equal to 
$2,500 projectors... Your total cost less than 
$15.00... Plans, lens & dealer's information 
$14.00... Illustrated information free... MACRO- 
COMGFFX, Washington Crossing. PA1B977. 
Credit card orders 24 hours. (2151 736-2880. 

WINNERS! Build on your technical skills to cre- 
ate a successful computer business. Free report 
tells how. SEA8IRD PRESS, Box 461 T. Lexing- 
ton. MA 02173 
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Be an FCC LICENSED 



Electronic Technician i 



Earn up to SG00 a Weelt & More! I 

No cottly ScfiiKt-l — Th* Originil FCC T*tl*. 

Aniwtn ftxim mam "' 

rvo m« lor FCC G »n • 

Wtwl|r nYi;.pd nruHipl 
! irau EaiEid on th* ■dual FCC Qo*( e**rTi 

No prwroui fxpiTiance rt-qumd. S12.9S f»i| 

paid. Men ■¥&«<£!: GuirarMtf 
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woDucnotts" 

P.O. Box 26348, Sa n Francisco, CA 94126 



WANTED 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts 1 
Postcard will do, Barfa-RE-V, Box 248, 
Walnut Creek, CA 94597. 



ADDRESSERS — mailers— horn eworkers need- 
ed! 50 firms listed, rush 50 cents, addressed en- 
velope. BONNIE NIEUWENDAAL, P.O. Box 

23432. Tampa. FL 33623 

A Antenna Specialists" Monitor Preamplifier 
Mon 26, ALFORD N, LALUM, Minnewauken, ND 
56351 



FOR SALE 



EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail 1 Bachelors. Mas- 
ters. Ph'D's... Free revealing details. COUNSEL- 
ING. Box 317-RE2 Tusttn.CA 92680 



ATTENTION 

ELECTRONIC TECHNICIANS 



If 



Highly Elective Home Study BSfcfc Degree Pro- 
gram For Experienced Electronic Technicians 
Our New Advanced Placemen! Program gronis 
Credit tor previous schooling 4 professional Ex- 
perience. Advance Rapidly 1 Our 34tti Year' 
FREE DESCRIPTIVE LITERATURE' 

Cook's institute of Electronics Engineering 

DESK 15 , P.O. BOX 20M5. JACKSON, MS 3W09 



HAMS, 6 meter, RT-70 portable 1 15-channel mili- 
tary FM receiver/transmitter. 47-58.4 MHz. 
$17.50 each, $30.00 pair. Schematic, hookup 
and battery information included. Add $7.50 
Shipping. V.THIERS, Box 6, Richboro. PA 16954 

COMPLETE line of microwave television con- 
verters and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation. Call or write for complete speci- 
fications and pricing. Dealer inquiries invited. 
TRITON MARKETING, 1933 Rockaway Parkway. 
Brooklyn, NY 1 1 236 (21 2) 531-9004 

MICROWAVE receiver system. Write; "Dealers 
Wanted,'' Dept. RE. POB 4181, Scottsdale, AZ 
85258 (602)941-9345 

VARIETY electronic surplus parts and equip- 
ment in our monthly picture flyer. Send $2.00 for 
6 issues. STAR-TRONICS, POB 683. McMinn- 
ville. OR 97128 



To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for SI. 65 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

( 1 Plans/Kits ( ) Business Opportunities ( ) For Sate 
( ) Education/Instruction ( ) Wanted ( ) 



Special Category: $10 
(PLEASE PRINT EACH WORD SEPARATELY, IN SLOCK LETTERS., 
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<E PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER . 
108 



SCANNER/monitor accessories — kits and fac- 
tory assembled. Free catalog. CAPRI ELEC- 
TRONICS, Route 1 R. Canon. GA 30520 
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NEW 1982 CATALOG 

TREMENDOUS SA VINGS 

ON 1000's OF ITEMS 

Call or Write for FREE 

Gift & Catalog 
Toll Free BOO 645-5833 
in NYS call 516 226-2700 

RNJ ELECTRONICS INC. 

P.O. Box 528 
Lindenhurst, N.Y. 11757 



POLICE/fire scanners, scanner crystals, anten- 
nas, radar detectors. HPR, Box 19224, Denver. 
CO 80219 

TEST equipment, new and used. Catalog $1.00. 
PTI, Box 8756, White Bear Lake, MN55110. (612) 
429-2975 

RESISTORS ViW. V 2 W 5% carbon films 3c ea No 
minim urns. 1% metal films. Send for details. Bulk 
p n c i ng ava i lab le. J R I ND U STRIES, 5834-C S wan - 
creek. To led o, OH 436 1 4 

FREE speaker catalog! Woofers, mids. tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.. 
Sarasota. FL 33577, (813) 953-5363 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F. Skokie, IL 60077 

TELEPHONE or office bugged? Latest detection 

equipment finds out fast. Literature $1.00. CLIF- 
TON, Box 220-M. Miami, FL3316B 

THE Intelligence Library. Restricted technical 
secrets— books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd., 
Flushing, NY 11354 

TV antennas. New designs solve problems. Free 
list. TELE-COMM, Box 2910, Station A. Cham- 
paign. IL61820 

WHOLESALE lowcost MATV/CATV. antennas. 
needles, batteries, free catalog. 212-897-0509. 
D d W, 66-1 9 Booth , Flushing. NY 1 1 374 

SPEAKERS by Electro-Voice and others. Build 
your own speaker system and save. Also micro- 
phones, mixers, amps. etc. Free list. SONIX CO., 
Box 58-RE, Indian Head, MD 20640. Phone (301) 
753-6432 

TRS-80C color computer morse code and Rtty 
programs. FSK and hardware Free info FRANK 
LYMAN, 12 Reservoir St.. Cambridge. MA 02138 

CABLE TV block converter. A must for videotap- 
ing from cable TV. Standard 2-13, mid and super 
bands on UHF. Converter only $29 95; with in- 
stallation kit $34.50. $2.50 S&H. CA add 6% sales 
tax. M/C, Visa, money order. Video accessories: 
Copyguard stabilizers/detailers/video fader/ 
switchers/etc Send $1.00 for catalog. ACCES- 
SORY SPECIALISTS, P.O. Box 71089, Los 
Angeles. CA 90071 

PICTURE tube rebuilding equipment— we sell 
and buy new and used equipment. Free training. 
ATOLL TELEVISION, 6425 Irving Park. Chicago. 
IL 60634. Phone 312-545-6667 

ANALOG delay, audio, and music synthesizer 
IC's plus more! Free flyer. PGS Electronics, P.O. 
Box 735 B. Terre Haute, IN 47808 

MICROWAVE 2 GHz. Best in the West! Down- 
converter kits $39.00. Complete with antenna 
and control box $99.00. Factory assembled — 
90-day warranty $159.00. GALAXY ELECTRON- 
ICS, 6007 N. 61st Ave.. Glendale AZ 85301 (602) 
247-1151 
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74LS34HM 2.65 
74LS353H 1.45 
74LS353N 1A5 
74LS362N 8« 
74LS3S5N ,52 
74L5366W -52 
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741.555614 -S2 
?4L£i?ifJ 1.64 
74LS374H 1,64 
74tS375N .84 
74LS377N 135 
74LS378N Jt 

74L&390N J6 
74L5393N 1 3Q 
r4tS386N 1.19 

74LS447N .37 
7<LS*MN 1.(5 
74LS530N«D# 
74LSCe9N « 
74LSe70N 1*4 



CMOS 



AP PRODUCTS 

TERMINAL AND 
DISTRIBUTION STRIPS 

K3285 12 Four Tib Poml Terminals 2.40 

Distribution Strip 3.5" I .35" 
313281 IB Four Tie Point Terminals 2. SO 

Dislriuulion Strip 4.9" k .35" 
923277 24 Four Tie Point Terminals 3.50 

Dlslnbulion Strip 6.5" x .35" 
S232S3 36 Four Tie Point Temnina Is 3.95 

Oisiimmion Strip 6.5" i .43" 
923273 34 fine Tib Point Tetmmjls 5,35 

Terminal Slnp t S" x 1.36" 
S23291 54 Five Tie Point Tetm mils 6.75 

Terminal Strip 6.5" ' x 63" 
923269 68flVBTiePoinlTermmils 9.SS 

Terminal Si rip 3 5" x 1 36" 
923265 66 Fkb Tie Pomi Terminals 11.20 

TBimmal Strip 4 9" x 1. 36" 
923261 1 23 Five Tie Point Terminals 14.00 

Terminal Strip 1 8' » 1.36" 
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CD4O40BE M 
CCUW1B6 
CP4M2BE .54 
CD4CM3BE .59 
C040UBE .52 
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.29 
.51 

,67 
.72 
1.66 
1.6B 
.75 

:■: 

.89 
.79 
125 
1.59 
.72 
.64 
.64 
.90 
1.44 
2.99 
.56 
.58 
1.69 
.99 
.42 
.79 
1525 
.25 
.25 
.47 
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.73 
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I 3S 
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1.04 
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LINEAR IC'S 



LM309K 
LM323K 
LM324CN 

hem:;. 

LM3J8CN 
LM555N-8 
LM556CN 
LM567N-S 
LM723CN 



1.66 LW741CH .58 
5.60 LM747CN .56 
.52 LM1488CN .64 
,62 LM1489CN .64 
.96 LM2240CN 1.60 
.29 LM3403CN 1.19 
.52 LM4136CN .96 
.98 LM455SCM .44 
.44 ULN2003AN ^4 



Bl-Fet OP AMPS 



TL071CP 

rLDETCP 

TL074CH 

TL081CP 

TL0B2r:P 

TLD84CN 

TL430CLP 

TL431CLP 

TL497ACN 



.52 

.89 

1.85 

.44 

-T8 

1.64 
.96 
.96 

2.88 



1 AMP 

VOLTAGE 

REGULATORS 

78XXUC 

Positive TO-220Pkg, .78 

Voltages 5, 6, 6, 12, 15, 18, 24. 

78XXKC 

Positive TO-3Pkg. 1.69 

Voltages 5, S, 12. 15. 18,24. 

79XXUC 

Negative TO-220Pkg. .89 

Voltages 5. 6, 8. 12. 15, 18, 24. 

79XXKC 

Negative TO-3 Pkg. 1.69 

Vollages5,8. 12. 15. 18,24. 



LINEAR INTERFACE 
CIRCUITS 

SN75107AN1.25 SN75365N 1.39 
5N7511 DAN 1.25 SN75452BP .38 
SM75150P 1.48SN75491N 1.20 
SN75154N 1.48 SN75492N 1.20 



NEW 1982 
IC MASTER 

Two I11I volumes of product data. 
• Deluxe 2-Volume Set 

(Hard Cover) 
' New Section on 

PROM Programmers 
' 62 Manufacturers 

Data Sheets 
' 2400 Data Sheets 

REGULAR PRICE $82.50 
Actives Special 
Introductory Offer ~en nc 



i 




FREE 

ACTIVE'S NEW 

Comprehensive Catalog 

Write for a free copy 

Name 



Address 

City 

State 



Zip 



l v j 



**+ MEMORY SPECIALS • • • 

ONE 



TIME PRICES ONLY - 
STATIC RAM'S 



2101-35 

2102-25 

P21 11-45 

P21 12-35 

2114L-30 

2147 

2147 

P201615 

P2016-20 



IK (256 X 4) 
1K 1Kx 1) 
1*1256x4) 
1K (256x4) 
4K (1024 x 4) 
4K|4Kx 1) 
4K (4K X 1) 
16K (2K X 8) 
16K (2K x 8j 



350 NS 22 PIN 
250NS16PIN 
450NS 18 PIN 
350MS16PIN 
30ONS1SPIN 
55NS 18 PIN 
70NS 18 PIN 
160NS 24 PIN 
20ONS 24 PIN 



EPROM'S 



C2708 45 8K(1Kx8) 450 NS 

C2716 16K (2K X 8) 450NS 

Single 5V Supply, Inlet Pin Out 
C2716/TMS25161EK (2K X 8) 450NS 
Single 5V Supply, T I Pin Out 
C2532 
T I Pin Oul 



C2732 

Intel Pin Out 
C2564 
T I Pin Out 
C2764 
Intel Pin Out 



32K(2KxB) 450NS 
3£K(4Kx8) 450NS 
64K(8Kx8) 450NS 
64K (8K x 8) 450NS 



24 PIN 
24 PIN 

24 PIN 

24 PIN 

24 PIN 

24 PIN 

24 PIN 



SHIFT REGISTERS 



1404A TO-5 Single 1024 bit 

3341APC FIFOIMHz 

3342PC 64 bit 

3347PC 80 bit 



2.95 
1.2G 
2.65 
2.85 
2.25 
8.65 
7.45 
19.85 
14.88 



3.75 
5.95 
5.95 
12.95 
12.95 
44.00 
44.00 

2.98 
4.45 

3.95 
3.95 



Any order over S50 
receive free — MOS 
Memory Data Book 

DYNAMIC RAM'S 

P4060-30 4K (4K X 1) 300NS 22 PIN 2.65 

P4116-20 16K116K X 1)2O0NS16PIN 2.40 

C4164-15 64K(64K X 1)150NS16PIN 24.00 

C4164-20 64K (64K X 1)20ONS 16 PIN 22.00 

PROM'S 



74S188N 

74S288N 

93417/82S126 

93427/82S129 

93436/7620 

93446f7621 

9344&7641 

93453(7643 

93451f62S181 

82S18H712B 

82S19K7138 



32x8 

32 x 8 

256x4 

256x4 

512 X 4 

512x4 

512 x 8 

1024 x 4 

1024 x 8 

2048 X 4 

2048 x 8 



16 PIN 
16 PIN 
16 PIN 
16 PIN 
16 PIN 
16 PIN 
24 PIN 
18 PIN 
24 PIN 
18 PIN 
24 PIN 



1.75 
1.75 
2.45 
2.45 
4.60 
4.60 
7.45 
6.70 
7.45 
17.95 
68.00 



Microprocessor Chip Sets 



Z80 FAMILY 



6800 
FAMILY 

6800 CPU 5.65 
6802 CPU 8.65 

6808 CPU 8.45 

6809 CPU 19.95 

6810 2.65 
6821 2.65 
6845 27.45 
6850 2.95 
6852 5.75 



6500 
FAMILY 

6502 CPU 6.95 

6504 CPU 7.45 

6505 CPU 7.45 
$520 5.45 
6522 7.85 
6532 10.85 
6551 11.65 



8080 
FAMILY 

8035 CPU 7.25 8224 344 

8039 CPU 7.95 8226 2~34 

8080A CPU 4.95 8228 4 97 

8085 CPU 7.95 8251 5.95 

8155 9.00 8253 8.45 

8748 36.00 8255 5.95 

8755 32.00 8257 8.45 

3212 2.25 8259 8 45 

8214 4.25 8279 9.8S 
8216 1.98 



Z8QCPU 
Z80A-CPU 

zao-pio 
280*. pi 
Z80-CTC 

MtA-CTC 

ZS0-DMA 

ZS9A-DMA 

ZBO-SIO/O 

290-81071 

Z BOA- SI 07 1 

Z80-SIO/2 

ZSOA-510/2 

Z80-SI0/9 

ZSOA-SIO/9 

ZSO-DBPJ 

Z80A-DART 



2.5 MH7 
4.0 MHz 
2.5 MHz 
4 MHz 
2.5 MHz 
4.0 MHz 
2.5MHZ 
4.0 MHz 
2 5 MHZ 
2.5 MHz 
4.0 MHz. 
2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 



7.55 
9.45 
6.55 
7.65 
5.95 
7.65 
17.99 
22.96 
22.45 
22.45 
27 85 
22.45 
27.85 
16.85 
21.54 
11-95 
14.55 



SCR'S and 

TICIQeo 5CR 5 amp 
T1C4T SCR 0.6 amp 

IIC116B SCR 8 amp 
TIC 1160 SC9 8 amp 
TIC126B SCR 12 amp 
T1C1260 sen 12 amp 
HC216B Triac Samp 
TIC2160 Triac 6 amp 
TIC2260 Triac 8 amp 
TIC2360 Triac 12 amp 
TIC24E0 Triac 16 amp 
ZN1595 SCR 1 amp 
2N6401 SCR 16 amp 



TRIAC'S 

400V T0-202 .39 

200V TO-92 .59 

200VTO-220 1.08 

400VTO-220 1.19 

200VTO-220 1.11 

400V 10-220 1.48 

200VT0-220 1.12 

400V TO-220 .94 

400VTO-220 1.10 

400V TO-220 1.30 

400V T0-220 1.60 

50V TO-220 .85 

1DQV TO-220 1.12 



PLASTIC POWER 
TRANSISTORS 



TIP298 

..,., { 

TIP30B 
TIP30C 
TIP3-1A 
TIP31B 
TIP31C 
TIP32A 
TIP328 
"IPJIC 
TIP41A 
I1R18 



.48 TIP41C 

,50 TIP42B 

.49 TIM2C 

.53 TIP110 

.49 TIP11I 

.51 TIP112 

.54 TIP115 

JBO T1P116 

.55 TIP117 

M TIP120 

.86 TIPt2t 

.73 TIP122 



.78 T1P125 .73 

.77 T1P126 .93 

M T1P127 .86 

.66 TIP140 1.69 

.70 TIP141 1^4 

.77 TIP142 2.31 

.60 TIP145 2.08 

.73 TIP 146 2.21 

.80 TIP147 2.62 

.65 TIP2955 .93 

.73 T1P3055 .85 
.77 



OPTOELECTRONICS 

LE.D. 
l.ED209T-13mmRed 

LED 211 T-1 3mm Green 
LED 212T-1 3mm Yellow 
LED 220 T-1 3/4 5mm Red 
LED 222 T-1 3/4 5mm Green 
LED 224 T-1 3/4 5mm Yellow 

7 SEGMENT DISPLAYS 

FN D 50O /TIL 322 
FND 507 / TIL 321A 
MAN71A/DL707R 
MAN72A/DL707 







SOUND & MUSIC 
GENERATOR l.C. 

Creates aim Del arty type of sound. 
Irani music to gunshot) and Bxplusmns. 



SN76477N (.600" Cenlers) 3.60 

SN76477N (.400" Centers) 3.40 

SN764S8N 4.80 

SN76489N 3.60 

Free Application Notes Available. 



DUAL-IN-LINE LOW PROFILE 
l.C. SOCKETS 

CONTACTS PRICE CONTACTS PRICE 
SPIN .08 22 PIN .22 

14 PIN .14 24 PIN .24 

16PIN .16 2BPIN .28 

18 PIN .18 40 PIN i-W .40 

20 PIN .20 



ftiuwiDy 



^ 



TRANSISTOR SPECIALS 

2N404A 1.46 2N3055 .85 
2N2222A .24 2N3904 .15 
2N2907A .17 2N3906 .15 



For every $100 order we 
will send you at no extra 
charge - 4 data books 
valued at $25.00 • MOS 
Memory Data book. Op to 

Selection Guide. 
Unitrode Data book, JFel 
Applications and Specs. 



MAIL ORDERS SHOULD BE SENT TO: 

USA. 133 Flanders Road. Westboro, Massachusetts. 01581 
Telephone orders & inquiries (S17) 368-0500 

CANADA & FOREIGN 237HymusBlvd Pointe-Claire (Mil i. Quebec. Canada H9R-5C7 
Foreign customers please remit payment on an international bank draft or inter- 
national postal money order payable in US dollars 
Prices are in US dollars Minimum order S10 00 
Add S300 to cover postage S handling VISA AND MASTERCARD ACCEPTED 
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Advertisement valid through February 19B2 



SATELLITE TELEVISION 

SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete, polar mount, $1950.00. electronics at cost 
also. TRI-STAR COMMUNICATIONS, Box B43. 
Erie, Ml 48133 (419)726-1095 



SATELLITE TV 

• SYSTEMS • COMPONENTS • LNA's • 
• ANTENNAS • RECEIVERS • 

WECANHEIPTOUI 

HIGH FRONTIER 

2230 E. Indian School Rd„ Phoenix. AZ S50 16 
(602)9544008 



Enjoy Satellite TV Now 




Better than Cable TV -Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8 x 1 1 in. } 
book loaded with details, photos, plans, kits— 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send $7.95 TODAY! Add S2.00 for 1st class (air mail) or call 
our 24 hour C.O.D. rush order line (JDS) 862-5CK8, 
GLOBAL ELECTRONICS, 
P.O. Box 219-E, Maitland, Florida 32751 

SATELLITE Receiver kit. Antenna Kit. IF Strips. 
Mixers. IC S, LNA'S, Hardware. Alignment ser- 
vice. LANEY SCIENTIFIC INSTRUMENTS, Box 
201 31 . Jackson. MS 39209 

GEOSTATIONARY satellite TV antenna aiming 
angles. Azimuth and elevation (true and mag- 
netic) coordinates calculated by digital compu- 
ter for your location. 23 satellites. Send name, 
address, your location's latitude and longitude 
(deg. min. sec,); or distance and direction from 
nearby town ; or explicit geographical location in 
your city; plus $6.50 to: HUTSON INDUSTRIES, 
INC., P.O. Box 155, Scooba, MS 39358 



Satellite TV 



FOR THE HOME 
Sick of Network TV? 

Our receiver Jets you get 
over 75 channels ol lele- 

visionai.rec.tlv from Garth- 
orbiting cable TV satel- 
lites!: HBO, Showtime, su- 
per stations, sports and 
movies worldwide, 



We don't Just 
sell Information! 
We Manufacture 
Hardware! 




From offshore oil rigs, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our 94 Pag* 
tech n tea li n tor mati on book and cata I og g I ves you al I 



V 



'he facts Inexpensive dishes, feeds, telem- 
etry software, kits and more. Recom- 
mended reading by NASA, The Office 
Ol Consumer Affairs and Quality com- 
paniea like Rock well/Coilms Send 
S7 95 today? 

CALL 
24-hrw. CO.D, HotUnt 
* ' (305) 239-7600 

°SPACECOAST 

RESEARCH CORPORATION 
P.O. Box 442-E. Altamonte Spgs, FL 32701 




SATELLITE antenna: build your own low cost, 
light weight, low wind resistance 12 ft. dish For 
engineered drawings, instructions, and bill of 
materials, send $1 5.00 to KU LICK ANTENNA, 88 
Standiford Ave. Sayreville. NJ 08872 



Satellite Earth Station 

complete systems from $2,200.00 

Send $4.00 lor our 
complete SO page color catalog 

TEI ELECTRONICS 

P.O. Sox 181108, Dept. 286A, Memphis. TN, 38118 

901-795-4504 



SATELLITE equipment catalog. Over 25 of the 
best manufacturers and suppliers. LNA s. receiv- 
ers, antennas and complete systems covered in 
detail. Four different sections. S12.00. TMS CO., 
P.O. Box 8369. Roseville. MN 55113 



SATELLITE TV 



Uikt irW Bfil imvstimciE In SjHIiU TV Ihi mf ildpint cm* 1 

* CmiMi HwttMk 1 &wpn Owtft - ottiiM. ytt linen 
kj urtOflfiLirm Includes equienvnl £«ts. till, turnkey 
nunulacrunflj; - $7 95 

*C«nf-S*i LdciiIm Aaifpfi - S-pigt nmpalif prnl out 
kxulrs all 1 1 satBlhun A nusl tor irrjr Hilton Send up 
court kHIQICuGi £ UHiEuChS Or (Hirtll IfllafHCbWl - 13 55 

• BaM ol itH above Tor Only Sl6 35 

INTERNATIONAL COMMUNICATIONS CO 

P Q BDX 2503B - CHAHlOTTE. H C 2*212 




McKAY SETS THE STANDARD FOR 

COMPACT AM RECEIVING 
ANTENNAS 

DA100O OUTDOOR ANTENNA and 
DA9-DL4 LOOP ANTENNA 

For specs A details contact these dealers 

HARVEY RADIO 4 BAnnY ELECTRONICS we* York City 
HENRY RADIO Loi AngBl.t CA 

GILFEH ASSOCIATES PirR H»dga. NJ 

EDMOND SCIENTIFIC CO. Barnoglpfl. NJ 

ELECTRONIC EQUIPMENT SANK Vienna VA^DC Aria] 

PROMAn Tampa fl 

FRANK L. fiEIER RADIO INC. Jolloraort LA 

THE BASE STATION Concord CA 



800/854-7769 Local -Turesi-sTn 

except Tel ex ■ 91 0-581 -4 990 



Calif.. Alaiha, Hawaii 



G. E. McKAY A CO. 
Ill S. College Ave. 
PO Box 5000 
Claremont.CA 91711 




SATELLITE wall chart, 32'*24", color. Com- 
munications satellite programming and look 
angles. S4.S0 unframed GILLASPIE, 950 Benicia 
Ave.. Sunnyvale. CA 94086. Visa. Mastercard 
(408) 730-2500 



SATELLITE TELEVISION EARTH STATION KIT 
LOW COST COMPLETE SYSTEM 

Spacial Oflar &S95.00 

Kll Includes all electronic and mechanical pans neetled lo 
assemble a complil; operating Earth Siaiion. You provide the 
labor and hand Idols. 

Included in the kit arc a 1 Z-im\ lully sleerablt parabolic dish. 
low noise amplifier, antenna, rotator, receiver, modulator. 
necessary tables/connectors and complete assembly/ 
operating msiruuions. EVERYTHING — down lolhe lisi nut. 
belt and screw is provided. 



Illustrated Brochure with 
Cotnplele Details — 52.00 



MICROTENNA ASSOCIATES 

2335 South. 2300 West 
Sail Lake Cily Wan 64119 




FREE $200 val ue TVRO P.C. board set. when you 
join our development group. Complete systems 
low as $700. Newest low cost designs, antennas, 
group purchasing, more. Info $1.00, membership 
$50. 509-534-8088 6-9 PM PST. COMPUTER 
SATELLITE SERVICES, 1604 N. Smith St.. Spo- 
kane WA 99207 
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CDMRJTEri MARKET CENTER 



i 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South. Mew York, New York, 10003. 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 



► 



TEXAS 



USED COMPUTER TERMINALS, 
PRINTERS. MODEMS, SUR- 
PLUS ELECTRONIC PARTS, 
CATALOG $1.00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS. TEXAS 75235 
(214) 630-4621 




Tharta to jwj . .. It works . 

frAu-oFus UnibedWfey 

£*] a, (►uOc i#r>v« tf TM U*c*j:ir* A Tt-* Ad-vWS C^^a 



RETAILERS 

An ad for your computer 
Store in this space in 
Radio-Electronics COM- 
PUTER MARKET CEN- 
TER puts you in touch 
with our computer audi- 
ence. They use micro- 
computer equipment for 
both business and 
hobby interests. For 
further details call 212- 
777-6400. 



MICRO USERS 

Colorful fl-jiH 100', plHih 

■in IJHW anti tjllom SufpfljM- 

nOOk« tKiOrUClS & lOld Ut> p.lp*' iUrTim^f if ' 

■■■-: \ mtf cotnptete CrMi mioofiiniiroc 

ivtt(jjy ASC>I dUQrairm A 

-iiucn moff 1OOQ4 ol ile-nijhUKJ useri Ju'if 

1 lAdfl Jt pjih dTty quan i Buy i a*. 

Kfl Iter Z6Q 6*0?. tWflO A SCft5 tWJJa 

ALGORITHMS Full pi-puipi mooot Cut* 

hurnn,u Mftro too-c Corp . f.O Bo* i?*A 



SUPPORT 

MARCH 
OF DIMES 



$> 
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Ed McMafton * 



Ed McMafnn here to wish ISO a 
Happy Birthday. Thanks, US0 lor 
40 years ol championship service. 



4Qth 

tylriniversary 



Take stock in America. 

Buy U.S. Savings Bonds. 
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ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129 f* n 

WIRED 




SPECIFICATIONS! 



gam. 

ttmj 

AC' I ACidipttr 

CM Nk*J p-rt ''AC 

*iJip.i'-C"hni!T 
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The CT-90 is the most versatile, feature picked counter available for Less 
ir.anS30Q.00! Advanced design features include; three selectable gate iimes, 
nine digits, gale indicator and a unique display bold function which holds the 
displayed count after the input signal is removed! Also, a lOmHz TCXO time 
bue is used which enables easy iero beat calibration checks Against WWV. 
Optionally; an internal ni cad bade ry pack,extema!l time base input and Micro- 
power high liability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range 
Sensitivity: 



Display: 
Time base: 



20 Hz to 600 MHi 

Ussthanl0MVtol50MHz 

Less than 50 MV to 500 MHz 

'j.l Hz (10 MHz range) 

1.0 Hz (60 MHz range) 

1 0.0 Hz (600 MHz range j 

9 digits 0.4" LED 

Standard- 1 0.000 mHz. 1.0 ppm 20-40'C 

Optional Micro-power oven-OJ ppm 20-4O*C 

S-15 VAC® 250 ma 



7 DIGITS 525 MHz $99f IRED 

SPFriFrCATlONS 




Range: 
Sensitivity; 

Resolution: 



Display: 
Time base; 
Power: 



20 Hz to 525 MHz 

Less than 50 MV to 150 MHz 

Less than ] 50 MV to 500 MHz 

1,0 Hz (5 MHz range) 

10,0 Hz (50 MHz range) 

100.0 Hz (500 MHz range) 

7 digits 0.4" LED 

L0 ppm TCXO 20-40" C 

12 VAC® 250 ma 



The CT-70 breaks the price barrier on lib quality frequency counters. 
Deluxe features such as; three frequency ranges- each with pre- amplification. 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with L .0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the Meld, lab or ham shack. 



PRICES: 




CT-70 wired, 1 year warranty 


S99.95 


CT-70 Kit. 90 day parti war- 




ranty 


84.95 


AC-1 AC adapter 


3.95 


BP-1 Nicad pack + AC 




adapter/ charger 


U.95 



7 DIGITS 500 MHz $799! 

WIRED 




PRICES: 

MINI- 100 wired, 1 year 

warranty S79.95 

AC-Z Ac adapterfor MINI- 

100 355 

BP-Z Nicad pack and AC 

adapter/ charger 12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 1 00 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurement*, it can* i be beat! Accurate measurements 
can be made from I MHz all the way up to500 MHz with excellent sens itivj i y 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 makes an ideal addition 
to your tool box for "in- the- fie Ed" frequency checks and repairs. 



SPECIFICATIONS: 


Range: 


I MHz to 500 MHz 


Sensitivity. 


Less than 25 MV 


Resolution. 


100 Hz (slow gate) 




1.0 KHz (fast gate) 


Display. 


7 digits, 0.4" LED 


Time base: 


2.0 ppm 20-40* C 


Power 


5 VDC ® 200 mi 



8 DIGITS 600 MHz $159^ TPB „ 

WIRED 




SPECIFICATIONS: 




Resolution: 

Display: 
Time base 
Power: 



-OHitoSM MHz The CT-5 is a versatile lab bench counter that wil I measure up lo 600 MHz 

Less than 25 jnv to 150 MHz wjd, g ajgjt precision. And, one of its best features is the Receive Frequency 
: Adapter, which turns the CT-50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
receiver" s VF O i s al I th at is requi red far u se Addin g t he receive r adapter in no 
way limits the operation of the CT-50. the adapter can be conveniently 
switched on or oft The CT-50. a counter that can work double- duty*. 



Less than 150 mv to 600 MHz , 
1.0 Hz (60 M Hi range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40* C 
110 VAC or 12 VDC 



PRICES; 

CT-50 wired, 1 year warranty 
CT-50 Kit, 90 day pans 
warranty 

RA-1. receiver adapter kit 
RA-1 wired and pre-program- 
med ( send copy of receiver 
schematic) 



$159.95 



119.95 
14.95 



29.95 



DIGITAL MULTIMETER $99 f IRED 



,- alH't 



DM700 wired, ) year warranty 


S99.95 


DM- 700 Kit. 90 day parts 




warranty 


79.95 


AC-1, AC adaptor 


3.95 


BP-3. Nicad pack +AC 




adapter/ charger 


19.95 


MP-1, Probe kit 


2.95 



The DM'700 offers professional quality performance at a hobby tit price. 
Features include, 26 different ranges and 5 functions, all arranged in a 
convenient:, easy to use forma": M eas urem ettti ire displayed on a large 3'-: 
dipt, l'i inch LED readout with automatic decimal placemen?, auromatic 
polarity, ovcrrange indication arid overload prorection up to 1250 *olt* On nil 
ranges, making it 'virtually Eoof' proof) The DM -700 looks treat, a handsome , 
jet black, rugged ARS case with convenient retractable tilt bail makes It an 
ideal addition Ed any shop. 



SPECIFICATIONS: 


DOACvolts; lOOuVlol KV,5 range* 


DC/AC 




current: 


0. 1 uA [o 2.0 Amps, 5 ranges 


Resistance 


0, 1 ohms to 20 Megohms, 6 ranges 


Input 




impedance 


10 Megohms, DC AC volts 


Accuracy. 


<X1 % feoaic DC volt* 


Power 


4 'C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency, 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hz resolution! 

S29.95 Kit S3 9.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug *.*.»....;.*,. S 7.95 

High impedance probe, light loading .-.»-. 15.95 

Low pass probe, for audio measurement!. ,.-. „i .„*-.. ^. , 15.95 

Direct probe, general purpose usage - 12,95 

Tilt bail for CT 70. 90, MINE-I00 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal ....,,»**... 14.95 



COUNTER PREAMP 

For meaiurlnE ex-trcinclv weak signals from 10 to 1,000 
Mil: Small sue, powered by plug 'rjmcormcr- jn-Lludc J 

* Flat 25 db gain 

* BNC Connectors 

* Great for sniffing RF with pickup loop 

$34.95 Kit $44.95 Wired 



iv ii v:.,, :l . :m ii :<.. in. 

2575 BAIRD RD. • PENFIELD, NY 14526 



PHONE ORDI-RS 

CALL 7I6-5B6-3950 



PKUKI HI waajtllU! rwnrrr ,uf ttiuftA Add 5 — laf thr-ppilHg ' 

■ntv'anf • lo- a ma* lira urn of 5 1 Q Gvt'itai add I 5 -. COD add 

I? 0.d».i undtr 1 10 arid 11 JO Ni -vdinli ..irtrl ' "a. 
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CIRCLE 49 ON FREE INFORMATION CARD 
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Someday you'll need o computer; 

that's when you should remember the best way to buy a stereo. 

When buying o stereo, you pick and choose the best components available. 

Computers ore like stereos. You can buy all-in-one models that ore great for the kids; but for 
business, scientific, and industrial computer applications, the only way to protect your investment 
and optimize performance is with a component system. 

CompuPro makes the fastest most reliable, highest quality S -1 00 components in the Industry; 
the some components chosen by companies like IBM can solve your computing problems too. 



I0M h a i eg m eted nod* mo.h cl IntemaiioftoL BunneM Mochlrvei 



omouPro 



ELECTRONICS 



OAKLAND AIRPORT, CA 9461 4-0355 {41 5)562-0636 



Our nationwide network of authorized sales centers will be glad to Introduce you to CompuPro quality computing. 

Coll 41 5-562-0636 today for the center nearest you. 



CIRCLE 6fi ON FREE INFORMATION CARD 
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SATELLITE TV. Books, parts low-noise micro- 
wave transistors. Specs and catalog 52.00. ELITE 
ELECTRONICS. RR1. St. George. Ontario. Can- 
ada NOE 1N0 



Satellite 
Television: 

THE ILLUSTRATED 

Jamescomm Report 

$12.95 mailed 1st class 
$18.95 outside N. America (air) 

24 Hour COD Line: 
312-672-6996 

JAMESCOMM Publications 

P.O. Box 31 
Crete, Illinois 60417 




MICROWAVE TV SYSTEM 



• Precison 25' Parabolic Anienna 

• PrebLuli Converter and Preamp 

• Assembled Power Supply 

• Low-loss Coaxial Cables 

• One Year Warranty 

4 Corrvplelely Buill and Tested 

DATA SERVICE CO. • 

3110 Evelyn Street 

ROSBYtlrG. MM 551 13 *-* 

fi 12-6369469 St 



PLANS & KITS 



OSCILLOSCOPE performance from your un- 
modified television for less than S25. Super sim- 
ple, accurate, practical. Order Tele-Scope circuit 
board and plans $8.50. Get two for dual trace 
$15. M1CROGBID, Box 613. Ithaca NY 14850 

SATELLITE TVRO parabolic aluminum dish, 
local materials $500. Plans, formulas $10.00. 
WARD MICROWAVE, Box 100. Conway, NC 
27320 

DECODE Morse. RTTY. and ASCII signals from 
airwaves with new Cocte'Star. LED readout or 
connect with your computer/printer. Keyboard, 
other items also available. Kits or assembled. 
MICROCRAFT, Box 51 3R, Thiensville. Wl 53092 
(414)241-8144 



FREE KIT Catalog 



contains 
TEST & 
EXPERI- 



I FUNCTION GENERATOR KIT $59.95 
I Aula- Ranging Cap-meter kit $79.95 

Phone 4)5-447-3433 

Wrilc qf Piiontf far FREE CATALOG. 
Average 1 m iivite Satur rjiiy Call ia 2 J >,\ 



riA^C SCIENTIFIC INSTRUMENTS 

L/AUC BOX 1054R IIVERMORE CA 94550 



KIRLIAN photography as a hobby. Complete 
plans for do-it-yourself machine. Includes easy 
instructions and ways to improve quality of 
prints. $5.00. C.E.L.C. ELECTRONICS, P.O. Box 
805. Missouri City. TX 77459 

NEGATIVE ion generators. Send for free infor- 
mation to THE SEAWARD COMPANY, P.O. Box 
2039. Burbank, CA91507 




KEYBOARD 
KITS 



WERSI Organs are demonstrably superior 
in overall performance, to ALL commer- 
cially built instruments, regardless of 
price. Best of all, you save 1/2 to 2/3 the 
cost with our easy to build kits. (Also 
factory assembled). 

And now — after 3 years in research 
the totally unprecedented "Pianostar 
electronic piano (and much morel) has 
been unveiled to international raves! 
You have to hear it to believe it I 
Explore the exciting world of WERSI, 
Free information packaoe. 
Call free, 24 hrs.: 1-800-233-3865 
(in PA call: 717/299-4327,9-5] 
Ask for "WERSI DATA PAK #M33" 
Please specify Piano or Organ 



^Tt- 



-f/K 



ATV Research 



...specialist* til CCTV 
and computer monitors! 



Video monitors - color & B/W * TV Cameras, 
kits, parts & plans • Video-to-RF modulators 
• Free catalog. Phone or write, »02) 98T-3T1I 



13-RE Et urfwqr 



Dakota City, NE. 69731 



MICROWAVE downconverter kit $169.00 In- 
cludes everything. Informative catalog on sub- 
scription TV products $2.00. J * W ELECTRON- 
ICS, P.O. Box 61. Cumberland. Rl 02864 



MICROWAUE HORN ANTENNA KIT 



1.7-Z6 CM; Fttamcf Ruijt 17-19 ID (inn (ii wtisenblt Iisiiki 
Dual testa hull JtSM" IiMmiu Kir 114 S51 
Pirn d[ In Board S2995' Mtani x Boanj »*i 
tMifltlt Padiat i titan. Board I Farts (in S79S6 
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HICRQTENHA ASSOCIATES 
2335 South 2300 West. Salt Lake City, Utah 84119 

Cluck or M □ Mir — Allow 2-4 Wrtki Delivery |Cos! include irapflnnj 
'Mill ftenkiili Plcsi m Ii Mb In 



MICROPROCESSOR trainer, learn by construct- 
ing and programming a microcomputer for un- 
der S70.00. Instructions/plans S6.00. MICRO- 
DEVELOPMENT CORPORATION, Box 419, Ed- 
wardsburg, Ml 49112 




MINI FM MIC 

Compact size, ortfy 2"rt"x*v. Transmit 
lo fm rod* aeioe MHz. Exceptional 
audio quality Transmits stable signal up 
to SCO II Complete kit nel ease, battsfy 
« mslructions, Ority S 13.95 Assembled 
Si 6.95. Ada Si 55 S4H fi Send 1S< 
slamp for brochure 

S.E.Cotp.. BoilESSS-R 
Temple Tanace, FI 336S7 



MUSICAL car horn 64 tunes, Mo chips to buy. Kit 
with case less horn. $31.95. Factory assembled 
with horn, $41.95. Add $2.50 shipping. ELEC- 
TRONIC SOUND, P.O. Box 401951. Garland. TX 
75040 

MICROWAVE television "downconverters" un- 
der $50.00. High quality, easily assembled- Cata- 
logue: $2.00 (refundable). NDS, Box 12652-R. 
Dallas, TX 75225 

PROJECTION TV.. .Convert your TV to project 7 
foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information free. Credit card orders ... 
24 hours. (215) 736-3979. MACROCOMGFF 
Washington Crossing. PA 18977 



'COAXIAL CABLE SALE 

POLYETHYLENE DIELECTRIC 

RG213 noncontaminatino 93% shield mil spec . , 34c/h. 

R G JSAU stranded MIL SPEC llc/ft. 

RG8U 95°° shield MIL SPEC 31C/II. 

LOW LOSS FOAM DIELECTRIC 

RG8X (mini0)»5*»ueld T7e/ft. 

RGSU 97% Shield 30c/ft. 

RGS8U 95% sh ield lOc/tt. 

RGSDAU stranded center 60% shield I Ic/ft. 

R659/U 100% foil shield TV type lOcVft. 

Rotor CBWe MS B» 4,12 ja 19c/ft. 

Cable Shipping S3 00 1st TOO «., js.oo each add'l 100 (t. 

CONNECTORS 

PL-259 S. SO 539 VO/Si.W 

Reducer UG-lTSor 17e HVSI.W 

UG2SS (PL m to BNCI 53.50 

Connectors— Shipping 10% add'l. SI. 50 minimum 

FREE CATALOG 

COO add SI. SO — FLA. Res. add 4% Sales Tax 

NEMAL ELECTRONICS 

5485 SW 80th Street, Miami, FL 33143 
Call (305) 641-5534 



PCB. 15c sq-in. Free drilling. Satisfaction 
guaranteed. INTERNATIONAL ENTERPRISE, 
6452 Hazel Circle. Simi Valley. CA 93063 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261 . Westland, Ml 4B185 
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There's no place like Radio Shack's Parts Place 

No waiting! Huge selection! Top quality and value! 



m SPDT DIP relay 

5 VDC, 56-ohm coil, ideal for 
transistor projects and low- 
power switching. Contacts 
rated 1 amp at 125 VAC. For 
socket or PC board mounting. 
Justftx^x 1 /..". 
275-216 2.99 

E Mercury switch 

Subminiature size, rated 100 
mitliamps at 24 VDC. Great for 
anti-tamper alarms and posi- 
tion sensing. 275-025 , . . age 

E) Lighted switch 

SPST. Looks great in projects 
or vehicles. Red LED in handle 
glows when "on." Rated 5 
amps. 12 VDC only. 
275-680 2,99 

EI DPDT knife switch 

For model railroads, reversing 
polarity, antenna switching, 
and many other low-voltage 
uses. 275-1537 99* 

El Six mini red lamps 

Cute incandesce nts for model 
railroads, dials, winken-blinken 
boxes and more. 60 milliamps 
at 6 volts. 5" leads, 
272-1144 Pkg. of 6/99* 

E "Helping Hands" 

This sturdy, fully adjustable 
holder frees your hands for 
easier building and repair. Cast 
iron base, nickel-plated 
Clamps. 64-2093 7.95 

® 25-range VOM 

Ready-to-use Mieronta* multi- 
tester features a mirrored scale 
and 20,000 ohms per volt DC 
sensitivity. Measures to 1 200 
volts DC in seven ranges, to 
1200 volts AC in five ranges. 
DC current, to 250 milliamps 
in four ranges. Resistance 
In four ranges. Decibels, - 20 
to +63 in five ranges, 
S'fexS'Ax'ft," Requires AA" 
battery. 22-202 27.95 

EQ IF amplifier 

MC1350. Operates from DC to 
beyond 60 MHz. 8-pin DIP with 
specs. 276-1758 2.19 

2 Video detector 

MC1330. Excellent linearity. 
Used In many late-model TV re- 
ceivers. Separate video and 
AFT outputs, 8-pin with specs. 
276-1757 2.49 

m FM detector 

MC135S/CA3065. IF amp, FM 
detector, audio driver in a 
14-pin. 276-1759 1.79 

H Ohm's law guide 

Pocket slide rule solves Ohm's 
law and parallel resistance 
problems— a real timesaver for 
your workbench! 
271-1211 49* 
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Radio /hack 



Si Three mini motors 

Ideal for solar displays, models 
and more. IVi to 6 VDC. 
273-206 Pkg. of 3/1 .49 

W Test clips 

Spring action — a "must" for 
testing on crowded boards. 
3'k" long. One red, one black. 
270-352 Pkg. of 2/1 .69 

B3 IF filter 

SFE10.7MA5-A. Full-spec, 
3-lead ceramic device for 10.7 
MHz FM IFs. 
272-1301 ... .Pkg. 012/1.99 

IE Schottky IC sale! 

All are first-quality devices. In- 



ciude pin-out and specs. 




Type 


Cat. No. 


Reg. 


SALE 


MLSOC 
44LS02 
74LS04 
74LS08 

74LS32 


276-1900 
276-1 902 
276-1904 
276-1908 

276-1915 


,79 
.79 
.79 
.79 
.89 


.59 
.59 
.59 
.59 
.89 


74LS74 
74LS75 

74LS9C 
74LS123 

74LS138 


276- (.9! 9 
276-1920 
276-1923 
276-1926 
278-1939 


.79 
.99 

1.09 
1.49 
1.19 


.59 
.79 
.89 
1.19 
.99 


74LS161 
74LS164 
74LS175 
74LS193 
7JLS240 


276-1931 
276-1932 
276-1934 
276-1936 

EF6 1'aiJS 


1.39 
1.39 
1.19 
1.49 

1,99 


1.09 
1.09 
.99 
1.19 
1.49 


74LS244 
74LS245 
74L83S7 
74LS373 
74LS374 


276-1941 
276-1942 
278-1835 
276-1943 

276-1944 


1.99 
2.99 
1.29 
2.39 
2.39 


1 ..'.9 
1.99 
.99 
1.59 
1.59 



Bl Logic probe 

Indicates high, low or pulsed 
logic states with easy-to-read 
LEDs. Overload and reverse 
polarity protected. 
22-301 19.95 

ED Portable mini vise 

Handy for soldering, glueing, 
drilling. Instant vacuum mount 
on any smooth non-porous sur- 
face. 64-2094 2.99 

Ls] Tech books 

Understanding Satellite 
Communications Systems. 
256 pages. 62-2018 . . . 2.95 
Understanding Optronics. 

62-1384 2.95 

Understanding Computer 
Science. 62-1383 2.95 

LT] Transformer 

Primary: 120 VAC. Secondary: 
24 VAC at 300 milliamps. Top 
quality. 273-1386 3.49 

ED Binding posts 

Pushbutton release and se- 
cure contact. One red, one 
black. 
274-660 Pkg. of 2/1.39 

E PC transfers 

Simply rub strips, circles, pads 
on your board and etch! 
276-1577 Set Of 4/2.49 

ffl Project cabinet 

Distinctive 2-tone styling with 
easy-to-work end panels, 
2V. x 5x 5'/.," 270-218 . . 7.95 



A DIVISION OF TANDY CORPORATION • OVER 8200 LOCATIONS IN 73 COUNTRIES 
Retail prices may vary ai Individual stores and dealers. 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand -new D C. design t hat gives a freq ue ncy 
response from OHi-lOOKHz ± OSdB! Addiid features 
like [one defeat and loudness rem t nil let you tailor your 
own frequency supplies to eliminate power fluctuation! 
Specifications • THD less than 005* »TIM less 
than UOS^ • Frequency response DC to JUIJKHi ± 
0.5dB • R1AA deviation: ± 2dB • S/N ratio: bettet 
than 70dB • Sensitivity. Phono 2MV47K/Aux 100MV 
IO0K • Output leuei: 1 3V • Mai output 15V « Tone 
control: bass ± KWtl & 5l)Hi/liebl«. ± KWIi @ ISHl • 
Power supply ± 24 DC G> 1J.5A 

KEI comes with regulated power supply, all you need fcs a 
4HV C T. transformer t& 5A 

ONLY $44.50 

X'formei 

$4.50 ea. 



100W CLASS A POWER AMP KIT 

Dynamic Bnas Class "A" circuit design makes this unit 
unique in its class. Crystal dear. 100 watts power output 
will satisfy el if mosi picky fans A perfect combination with 
ihe TA-1020 low TIM. stereo pre-amp 
Specifications 

• Output power: 100W RMS into 8-tihrn 
125W RMS into 4-ohm 

• Frequency response: ltiHz-lOQKHz 

• T.HD.; Its* Than Q.008% 

• S/N ratio: better than SUdB 

• Input sensitivity IV max. 

• Power supply ± 40V @ 5 amp 

• One channel, needs two for stereo 



TA- 1000 KIT 

$51.95 

Power 

IlillV-h: ! 

$24.00 each 



50 WATTS AUTO STEREO BOOSTER 
BY VERTRONIX 

Sp* 'icatlons; • 50 watts RMS total (25W + 
25W) 

• Frequency Response: ± 
nSdB. 20rfa~*2OKHi 

• T H D 0.2% at full rated 
output 

• Input Impedance: 20Kohms 

• Crosstalk: Betterthan90dB 
Model V-Amp500 . Sensitivity: 1.5V lot full 

BEG. PRICE rated output 

S119.00EACH • S/N Ratio: Greater than 95dB 
OURSPECIALPRICE • Speaker Load: 2 ^8 ohms 
$55.00 EACH • Voltage Supply: 9* I SV D.C 



"FISHER" 30 WATT STEREO AMP 

Mi. Ml MAIN AMP (15W n 2) 

)mkmmk Kit includes 2 pes Fisher PA 301 

HfS f Hybrid 1C all electronic pans with PC 

taf JP Board Power supply + 1 6 V DC (not 

p " induded|.Powerbandwlth[KFl%± 

Super B uy 3dB) Voltage gain 33dB 20Hz-20KHl. 

Only SIS. 50 



5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
Power Suppk/ 6 18V DC 
ONLY 

$6.00 EACH 



PHI 



2 WATT AUDIO AMP 

Pre assembled units. All you need is to hook up the 
speaker and the volume control. Supply voltage from 9*" 
15V D.C measures only 2" x 3Vj". making it good for 
portablecir discrete 
applications. Comes 
with hook up data. 

BUY 2 FOR 

$4.99 



1 WATT AUDIO AMP /? 

All parts are pre .assembled on a mini PC if 
Board. Supply Voliage t>~ 9V D.C. ±rWH* 

SPECIAL PRICE $1.95 ea."<«^ r 



NEW MARK III 

9 Step« 4 Colon 

LED VU 

StuTVo levul indicator v.i\ with arc'shapc display parwl"! 
This Mark III LED le^fl indicator is a new de^gn PC board 
with an 1IC4 h a p* r 4 colors LED d i splay (change cotorf ro m 
red. ye Uuw. green an d t he peak output indicated by rose) 
The power range is very I anja from - 30d B tg +5d&. The 
Mark LI I indicator L* applicable to 1 mail - 200 wans 
amplifier operating voltage is 3V-W DC at max. 400 MA 
The circuit usas 10 Lf£Ds pur channel. It n very oasy to 
connect to the amplifier. Juil hook up with the speaker 
output' " 

IN KIT FORM $18,50 



MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicate; kit cantieii of 36 4-coloi 
LED 1 1 5 per channel!) to indicate 1 he sound level output of. 
your amplifier from — 3£dB 43dB. Come* uylth a well- 
deslgned silk screen printed plastic panel and has a 
s*J cctor switch to allow floalingor gradual output indicating, 
. Power supply h (> 12V DC with THO on board input 
sensitivity control* This uniuan work wah any, amplifier 
from lWto2tM>W' 

Kit in<liides7Q pes. driver transistors. 3S pes. matched 4- 
color LED. all other electron k: components. PC board and 
front i .I'm 

WAKK.VKlT 

S31.50 



MARK V 15 STEPS LED 
POWER OUTPUT INDICATOR KIT 

All functk>ns same as Mark IV but trill is with 
heavy duty aluminum front plait and case. 
Can be easily slot into the front parrel of your 
auto, truck or boat. Operates on 12V DC 



$4150 EACH KIT 



SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-J500 

Specifications: 

• Tata I Harmonic Distortion: Less than 0.05% 

• lmerraodulaiion Distortion; (70Hz7KHz - 4:lSMFfE 
Mill hod) Leu than Q.Q3% ■ 

• Frequency Response: Overall 10Hz f 100KH; 
+05dB. -IdB. 

• R1AA Curve Deviation: (Phonol +0AIB. -OidB 
[30Hi»'15KH£) 

• Chmne] separation {at rated output IKHi) 

• Phooo. Tuner, Auxand Tape Skinilor betterthan 70dB. 

• Input sensitivity and impedance (lKHz lor rated output) 
Phono; 2MV 47 K ohms Auk: 130MV 50K ohms 
Tuner. ] 30MV 50K ohms Tape: 130MV 50K ohms 
Graphic Equalirer control: 10. Bond SUde Connol 
Frequmcy Bands- 31 5Hi; G3I I* 1 25rit 250Hz:500H I . 
IKHi. 2KHz: 4Khk: SKHi: I6KH1 also ivUh.on panel 
seiectot for Phono. Tuner. Aux 1 and Auk 2. 

Power Supply: 117 VAC 

Kit comes with all electronic components, transformer 

instructions and a 19" rack mount type metal cabinet. 



MODEL T A- 2500 
$119.00 PER KIT 



ELECTRONIC DUA*. 
SPEAKER PROTECTOR 

Curt off when circuit Is shorted 

or over load to protect your 

amplifier as well a* your speak - 

|^j ets. A must (or OCL circuits 

KIT FORM $8.75 EA. 



£% FORMULA INTERNATION AL INC. 



c n*tt hota 
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1 S«no $1 ,00 
-, For Entailed 



a KfT Wn £\< Lai 



12603 CRENSHAW BLVP . HAWTHORNE. CA 902&D 
PHONE fjSl3) 973-1921 • (ZL3) 679-5162 



PROFESSIONAL REGULATED VARIABLE 
D.C, POWER SUPPLY KIT 

All so] Id state ci rciil try wl I h high efficiency pow^r tran slstor 
2SD388 and I C voltage r#gulator MC1733 Output 
voltage can be Adjusted from 0-3UV at 1 amp current 
limited oi 0-1 SV at 2 amp current limited Internal 
resistance Is kss than 0.005 ohm: ripple and noise less 
dun I MV. dual on panel meter for voltage and amp 
readiiia- also wilh on board LED and audible ov*?i bad 
sndjcaior Kit comes with prednlled P.C.. board, instruciions, 
all necessary electronic components, transformer and a 
professional look metal cabinet. The best project for 
school and the mast useful instrument for repairman- 
Build one today 1 

MODEL TR 88 A ^ 15V DC. 2 amp 
MODEL TtjoSBO^ 30V DC I amp 






$59.50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4-' 30V DC 300 MA adjustable, fully regulated by 

Fatrchlld 7SMG and 79MG uoitage regulator l.C. Kit 
includes ail electronic parts, 
filter capacitors. l.C heat 
sinks and P.C. board. 

$12.50 PER KIT 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses UA723 and ZN3055 Power TR 
output can be adjusted from 0.30V, 2 
AMP Complete with PC board and all 
electronic parts Tranformer lor Power 
Supply. J AMP 24V x 2 S9.S0 



0-30 Power Supply | 

$10.50 each 



TA-323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 



* SPECIAL * i 






LB 



l> -• 



1 



EXCELLENT 
PRICE! 

MODEL 001-0034 
Transformer (Optional) 

This is a solid state all transistor circuitry with on board 
stereo pre- amp for most microphone or phone Input. 
Power output employs 2 pairs matching Darlington Transis- 
tors. Driven by the popular 2N3053 Driver Transistors. 
Four built on boaid controls for; volume, balance, treble 
and bass. Power supplies requires 48 VET 2.5 amp trans- 
former T.HD. of less than 0.1% between 100 Hz and 
lOKHi at M poorer f30 Watts + 30 Watts loaded by tM- 

$29.50 PER KIT 
$10.50 EACH 



POCKET STEREO CASSETTE PLAYER 
WITH STEREO HEAD PHONE 

This unit Is a high 
fidelity stereo player 
which will give you 
years of listen ing plea- 
sure and follow you 
wherever you go. 
Made by the same 
company in Japan 
who use the "Big 
Name." 

Complete set comes 
with 1 Stereo head- 
phone. 3 AA size al- 
kaline batteries,, I 
leather like carrying 
case for player and 1 
carrying case forstor- 
age of 4 cassette tapes 
and 1 demo tape. 



MODEL SWM-33 

OUR DIRECT IMPORT PRICE 



$67.50 
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FOR COMMERCIAL FREE 
TV BOX BUILDERS 

MC 1358 S2 51) LM 7S15 i\W 

MC 1350 $2.0(1 NE 565 $2 00 

MC 1330 $3.00 Connectors Sirt J 1.00 

LM 1458 $100 I.C Sockei Set $2.00 

LM3B0 $2.00 MatchinsTranllunmiSl 40 

Sanyo UHF Tuner $35 0(1 Tolrlod Colls 
Capacitor! Set $12.50 [Set of 4) $3 00 

Resistors Sel $2 00 Speaker Cabinet $12.95 

Trim Pots: Transformer 

Trim Caps Set $13.50 1MV 8O0MA $3.00 

Pols and Knobs $2.00 

We sell you all ihe above componenls in a package lor 
$125.00 and you will receive 8 free predrilled P.C board 
and Instrucllons a! no charge 1 



DIGITAL TIMER/CLOCK 

• 24 Hour preset time IO rum on or olt 

• 12 Hour green 0,5" display for time 

• operated on 12" 16V AC 

The whole limer is self 
contained In a compact 
pFasric case (as seen in 
photo) Designed for VTR 
wllh push bullon switch 
for easy setting,. Limited 
quantity avail a blt F 

i NOW ONLY $12.94 model veq 0143 




SANYO UHF VARACTOR TUNER 

For UHF CH 14 S3 

Tuning, voltage ■HV"-' +28 V D.C Input impedance 75 

OHM. I.F. band width 7" 16 MHz Noise figure 1 1.5dB 

MAX Siie 2W 1 x 1 U" x W". Supply voltage 15V DC 

Sound IF. - 58.0 MHi. 

— - - Video IF = 62 5 MHz 



All units are brand new 
from Sanyo. 
MODEL 1 15-B-405A 

$35.00 EACH 



Tuner is the rnosl important part for the circuit Don! let 
those $10.00 tuners fool you! 



TV GAME BOARD 

PLAYS 4 GAMES; TENNIS: HOCKEY: HANDBALL 
AND JAl-ALM. 
All boards complete with all parts ready to play. Requires 
feC size batteries and a small speaker for sound effects, 
The boards were surplus from a famous game manufac- 
turer. They will play on all US standard black and white or 
color TV set*. (Regular price for these games were $39,50 
each) OUR PRICE ONLY $6.50 EACH 



TENNIS 



JAI-ALA1 




PART *57456 



HOCKEY HANDBALL 



ELECTRONIC PIN BALL MACHINE 



That soun ds an d plays I ike the 
real thing. All units are brand 
new but without the case. Func- 
tions of the game include 
double flipper control, kicker 
control. 1-4 placers, 3 speed 
ball control, tilt switch, auto- 
matic Score, extra bonus cave 
and ma ny more. All solid stat e 
with LED panel, no moving 
parts. Requires 9V battery to 
operate, speaker not i nclu ded . 



A perfect gift for yourself or friends. 
SPECIAL $ 8.9 9 EACH SPEAKER $ 1 - 2 5 EACH 




ELECTRONIC MUSICAL TELEPHONE 
REST KIT 

This telephone rest can be used as a door charm, an 
audible indicator and for many other sound projects. The 
special custom made I.C. is pre programmed with 4 
musical tunes. Kit comes with a nice looking plastic case, 
pre-drilled PC- board, volume control, special sound I.C 
speakers and all electronic components and instructions. 
Ideal for home or school projects. 



BUY 

NOW! 




SANYO ANTENNA SIGNAL BOOSTER 

This Booster is specially designed lor UHF Channels 
I ] 4 KV< . After installed ihis unit (between ihe antenna Input 
cable and the UHF loner! will have a minimum of lOdB 
gain, that is approximately 2 times belter Chan what you are 
seeing now Ideal for those who live in apartments thai can- 
not put up an outdoor antenna- Size is so small; only 2" k 
W'll'. Supply voltage is 15 VDC. 

• NEW ITEM * 

MODEL 001-0076 

S12.50 EACH 



13 FUNCTIONS LCD TIME MODULE 

• Displays month, date and 
day of the week 

• Displays hour, minute and 
second 

• AM r PM Indicator 

• Alarm 1 and Alarm 2 (Inde- 
pendent) 

• 10 Hours Stop Watch 
■ 12 Hours preseltable count 

MODEL 001 0062 down lime 

» Hour Charm Indicator 
$7,94 EACH ■ Sack light by touch of the 

swftc ti 
These modules are brand new and made by LITRONIX 
Designed for a man's watch. Can be used for many applica- 
(ions. Comes with 2 silver batteries and the ceramic round 
transducer. 



MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

P» % MJ2955 PNP 150 Watts BV=60 V $3.50 

^1 ^* 2N3055 NPN I.C =15 A per pair 



•V «, MJE2955 PNP90 Witts BV=60 V $3.00 
* MJE3055NPN IC=10A pet pair 



M 



MJI5003 NPN250 Watts BV= 140 V $13,00 
MJ15004PNP LC-20A per pair 



All above parts guaranteed to be prime and come with 
data sheets. 



MUFFIN FANS FOR EQUIPMENT COOLING 

These fans are pu I f ; ! out from 
used computers. Sit carefully 

cleaned by ultrasonic cleaner. 



All in L 1ike-new" 
Size 4 11/16" 
4 11/16" 
MODEL MF505 
$9-50 EACH 



condition. 
M/2" x 



FLUORESCENT LIGHT DRIVER KIT 

12V DC POWERED 
bght& up 8^15 Watt Fluo- 
rescent Light Tubes. Idea! 
for camper, outdoor, auto 
or boat. Kit includes high 
voltage coll. poorer transistor, 
heat sink, all other electronic 
parts and PC Board, light 
$6-50 Per Kit tube not included! 



No FCC Ike rue 

required 
OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 

(TRANSMITTER) 
AVAILABLE 

AT$2B.ftOEACH 




MURA WMS-49 



CRYSTAL 

CONTROLLED 

WIRELESS 

MICROPHONE 

SYSTEM 
Transmitter: FET mie for flat 30 

*W8 KHi response extra con- 
trolled 4 9MHz AM Band for drift* 
Free performance. 100 MW 
output (range appro* Umi'le} 
for reliable Long range 
transmission. Powered by 
a 0V radio battery (in- 
cluded) 

Receiver Extra controlled 
locks on 49MHi trans- 
mitter signal. 
With on pan el 
VU meter 



monitor* the signal strength from the microphone. Stan- 
dard phone jdc k outlet con ne ct io n to a P. A. or other phone 
input l JV ban cry included. This professional set is ideal for 
on stage, in deld. church, in house or outdoor use. 



SUPER FM WIRELESS MIC KIT- 
MARK III 

This new design ed circuit uses h |gh 
FEQ, FET transistors with 2 stages 
pre amp. Transmits FM Range (83- 
120 MHi] up to 2 blocks away and 
with the ultra sensitive condensor 
microphone that comes with the 
'-~]y*~ lull - al lows you to pick up an y soun d 

within 15 ft. away! Kit includes all 
electronic parts. OSC colls, and 
P.C Board. Power supply 9 V DC 

FMC-105 $11.50 PER KIT 



WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM-36 is a factory assembled FM 
wireless microphone powered by two AA size batteries 
Transmits in the range of S3- IDS MHz with 3 transistor 
ci rcu its to meet wi t h F-CC pa rt 1 5 regu Latlo ns r ELeme nt is 
built in a plastic lube type case with an omni -directional 
electret condenser microphone unit. By using a standard 
FM radio, signal can be heard anywhere on a one-acre lot. 
Sound quality was judged "very good." 



MODEL WEM-36 



$16.50 EACH 



SPECIAL 
PRICEI 
ONLY 

$15-50 PER KIT 



MODEL FIH-3000 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery, EXCLUSIVE! $3, 9 5 ea. 

because It has none! Easy to * 

carry in pocket and handy to /^'_i 

use. Ideal for emergency light. ff 

It generates Its own electricity 

by squeejing grip lever. Put 

one in your car, boat, camper 

or home. You may need it 

sometime! U^ 1 ™~ ^ Model F- 179 



WHISTLE ACTIVATED SWITCH BOARD 

AH boards are pre -ass-em bled and tested Your whistle to 
Its FET condenser microphone irom a distance, as Ear as 
30 feel away {sensitivity can be easily adjusted] will turn 
the swiich on. then match your whistle to it again, then it 
turns off. Ideal for remote control toys, electrical appliance 
such as lights, coffee pots. TV. Hi-Fi. radio or other 
projects, Umr uwrks on 9V D.C 



MODEL 968 
$4.50 EACH 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards for 
transmitter and receiver All electronic parts and instruc- 
tions. Easy to buildand a lot of uses such as remote control 
for TV, garage door, alarm system qr counter. Unit 
operates by 9 12 DC. $15,50 



ELECTRONIC SWITCH KIT 



CONDENSER TYPE 
Touch On Touch Off 

uses 7473 1 C and 
12V relay 



$5.50 each 




£& FORMULA INTERNATIONAL INC. 



MC^nirejaM Mftucole« i B I ~ 



Send Si .00 
Far Detailed 
Catalogue 



12603 CRENSHAW BLVD., HAWTHORN E. CA 90250 
PHONE; (213) 973-1921 • (213| 679-5162 
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„#t Components Express, Inc. 

^^ Have you k'Ssetf your computet lately" 7 " 

I380E Edinger Unit CC Santa Ana CA 92705l714| 558-3972 



BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZto2.4GHZ 



only 

$295. 




/ snooze j> a q Q Q j^ / 



PM 



/s-nn 



ALARM 




With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 



750 Ohm to 
300 Ohm Adapter 
60 Feet Coax Cabre 
with Connectors 
3 Feel Coax Cable 
with Connectors 



RANGE: 
SCOPE: 



* 2 a- Dish 

* Feed-Horn Receiver 
» Mounting Bracket 

* Mounting Clamp 

* Instructions 

* 300 Ohm to 75 Ohm 

Adapter 

Line of sight to 250 miles. 

Will receive within the frequency band from sa (elites, 

primary microwave stations, and repeater microwave 

booster nint i ens 
CONTENTS; Completely packaged in 19"x19"x4 1/2 iJ corrugated 

carton complete with list 
WARRANTY: 

160 days for all factory defects and electronic Failures for normal 
useage and handling. Defective subassemblies will be replaced with 
new or re-manufaciured sub assembly on a 48 hour exchange 
guarantee. 

This system is not a kit and requires no additional devices o- 
equipment other than a TV set to place In operation. 

Dealer inquiries invited 



DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



SAVE TIME AND MONEY! 

6100 

UNIVERSAL 
DESIGNER 

• Easy transition from pro- 
totype to wi r i n g d iag rams 

• Aids digital circuit design 

• Save on digital bread 
boarding 



■=SaMBL>">''' Kit S19.9S 
Assembled $59.95 





SELF-TEACHING AID: 
6101 DIGITAL LOGIC COURSE $29.95 

■ Learn digital logic with 26 sell teaching experiments. 



0101 SOLID STATE 

CLOCK/CALE NDAR UNIT 

BIG 2VS" DISPLAY! \ 



CB RADIO 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors, how-to 
books, plans, modifications Catalog $2. CB 
CITY, Box31500RE, Phoenix, AZ 85046 



MICRO- 


Cable T.V. Equipment 


VIDEO II 


In Stock 




Complete Satellite Systems 


I \ / \ 


» Micro-Wave TV Syslem 


N-iO^j 


* Precision Parabolic Antenna 


Lalao 


• Advanced Down Converter 


\[\J 


• Power Supply 


JCr^^ 


• Low-Loss Coaxial Cables 


jrfvT\. 


■ Complete - Ready To install 


J^P^k 


Call Toll-Free 1 - B00 - 626-5533 


t p^f^y 


SOUND & VIDEO RESEARCH 


SJ^^ 


P.O. Box 19462 


M69.95 


Louisville, KV 40219 



• \2t2A riour selectable 

• Alarm output Kit $49.95 

Assembled $79.95 
Oak Case $29.95 



55 9H 



wmmnnEjnnnm 



NEW! JUMPER WIRE DESIGN ASST. 

Contains 350 wires cut to 14 
different lengths, to lit breadboard 
modules Pre-cul. pre-iormed and 
individually color-coded- All wire solid 
■p^/ tinned. 22 gauge with PVC insulation 
-^iked in convenient, sectioned box. 13.95 
Satisfaction Guaranteed an All Assembled Units 




Btromu T 



CITY. SI .'-<■-■ 



™II 1-800-426-1044 ^ 



DISH ANTENNA 
' PRE B MPL IFIEB 



$ 399 



UK [OtWlETE iKEWING SI51EH 

JIBt PUILISHED: IK I 11 §00* gll« 

I aciltt it ipditM information oi 

• fitiius • lm Now Anpliflirs • 

MtttK • IKKitrs • Unlet i • Eqi I p< 

■•■t • Muifactiiiri • Mack Mm. 
our doo* rates tne mystery out of we sophisticated tetHnotogj 
of satellite trans mission and reception. This volume represents all 
the essential knowledge aid* wn to iistrrtaid. and Mil show 
you now easy It Is to have a 90 channel reception system so ttiat 
you can enjoy: first run movies, foreign films, las Vegas enter- 
tainment, live sports, and much more. Everything being telecast 
in the world coulfl be yours at a twist of a knob! 




Name 
Address 



LIVE Via SATELLITE, IMC. 

P.O. BOX 2561, Dent, re-2 Delray Beach, FL 33444 

5end*».rc gtusw.w shippings handling 
or call our 24 hr. C.O.D. order line (505I B45-A«7 



ADD CURVE-PLOTTING to your ohmmeter 
(VOW. TVM. VTVM). Simple mod. Details $3.50. 
HOCOLO LAB,, PO Box 1 76. Waltham. MA 02254 

30 tune melody microprocessor $6.95 ea. 2 for 
$6.50 ea. 6 for $5,50 ea. Add $1.50 shipping. 
Specs only. 50c. SRJ INTERNATIONAL CORP., 
1936 Hillman Ave.. Belmont CA 94002 






WuMiUer reproductions 



ELECTRONIC 
ORGAN KITS 

3-4 Manuals 

THEATER and CLASSICAL 
Refundable Parti 

Brochure 42 .00 Catalog * t . 50 



> DEVTRONIX ORGANS, INC., Dept60 

J 6IOt WAREHOUSE WAV. SACRAMENTO. CA 96826 



BURGLAR alarm, home or auto. Optically 
sensed, no switches. Electronic police type si- 
ren. Schematic $4.50. THEIS ENTERPRISES, 29 
Ivy Ct.. Maple Shade. NJ 08052 



WRITE FOR 

JtSkMcGEE'S 

SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.: 1 (816) 842 5092 
1901 MCGEE STREET KANSAS CITY, MO. 64108 

SUPER class-A: preamp. 120W power amp and 
many other high-power audio kits. Free flyer. 
Florida agent wanted. AUDIOVISION. 578 Marlee 
Ave.. Toronto. Canada M6B 3J5 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. 
C 4 D ELECTRONICS, PO Box 21. Jenison, Ml 
49428 




ORDER No, 17IAE<M7 

1 1 =Ht«tf fl ROUTE sn. 
I PLATTSSURGH, N.Y. 12901 

I Til.: I51BI 561-8700. 



30 CHANNEL 

CABLE TV 

CONVERTER 



CASSETTES/ R EEL-TO-REEL 
TAPES 

OPEN reel tape— -mostly Ampex, used once, un- 
Spliced, unboxed. 1800" 50 reels; $65.00. Sam- 
ple: $2.00. 3600' 10 reels; $25.00. Sample: $2.50, 
New, premium C-60 cassettes; sample: $1.00. 
AUDIO TAPES, BOX 9584-G, Alexandria, VA 
22304 

PROFESSIONAL MUSIC 
SYNTHESIZER PLANS 

This manual contains complete plans and sche- 
matics for 5 professional synthesizers. Included 
are a polyphonic, monophonic, 2 voice duo- 
phonic, 4 voice duophonic and a bass syn- 
thesizer. Additional circuitry like glide, noise, 
LFD's, etc., is also included. Send $15 to SVN- 
TEX. 702 117th Pi. SW, Everest, WA 9B204 

COMPUTER SOFTWARE 

HP-41C software. Electronics, engineering, busi- 
ness applications. Free information. SOFTWARE 
SPECIALISTS, INC., Dept. RE/1. Box 329. 
Springboro. OH 45066 

SAMS SCHEMATICS 

PHOTOFACTS for televisions. Complete set 
through number 1941 with 6 heavy-duty cabinets 
all in excellent condition. Only $2,300.00 but 
hurry, they won t last long at this price. Call col- 
lect 503/389-41 57 







American Heart 
Association 



WE'RE FIGHTING FOR YOUR LIFE 
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digi-ke y 800-346-5 1 44 

corporation 1^^^^^^ ^^. »^m *aw 



l HA TONAL SEMICONDUCTOR ■ fifiHASCW 
I AAVID * CHFWWI*: • BISHOP -^APHICS • \_ 
AWES • PLESSEY * MQLEX* A*VFQ - E- F J 
, OK MACHINE ■ UNGA1- GC C^ryirALS " 



7 QUAUTr^^SatnatrandprodBcts from nationally raeoanizad manufacturers, chemicai s * anifs - pi r s:,f v * woid - e -^ 

N ' ' "" , ' ™ ' . 7 '•*»*««■« tumamm.mm*. W ACHi*<E - DIAMOND TOQL * UNGAR ■ GC Ch ifl 

SEftvfGF — Computerized order processing and inventory control 



°S"Q^LlMPc'^yu^P i ?« c ■''^Ktb s ^;c''■^^yyyg5-- Ifahmt Daefimts • gmOmtittPMat • TtllFm SSOtomtor'tftu^iCsi^&^g^&^f 
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f Iff 



7400 



S.NM00N 
SNJ4QSN 

swxan 

SN740JN 

SN740SN 

SNJWN 
5N740TN 
SNMOtN 

EN JIM N 
5NME0N 
SN741EN 
5N74JJN 
SNHUN 
SEN'MHN 
SN7414N 
EN 741 7 N 
5N7420N 
SN743i.lV 
SNM22N 
SN7423IV 
5N7425N 
5N742CN 
SNM37N 
SN74JIN 
SN7430N 
SN7432N 
SN7«3JN 
5N743IN 
SN7439N 
SN7M0N 
5N7441N 
5N744JN 
SNJ443N 
5N7444N 
SN74XSN 
SN7*46N 
SN7447N 
SN74-WN 
SN74S0N 
SN7451N 
5N7453N 
&N7454N 
SN7449A 

SN747CN 



74LSM 

74L503 
74L502 
74L50J 
HLSW 
MLS05 
MLSC* 
74LS0J 
74LS10 
'4 LSI) 
74 LSI? 
MLS 11 
74|_SH 
MLS 15 
MLS» 
J4LS21 
ML522 
MlSJ* 
MLS37 
MLS3 
T4L&30 
74L532 
MLSSi 
T*L53? 



HL&40 
MLWJ 
MLS4I 
WL54I 
MLS49 

7*lssi 

74LS54 
74LSS4 

7*L573 
74LS74 
MLSfi 
74LS76 

MLST* 

MLSO 

J4LSK 

74LSK 
Hl_5« 



MSM 
M5Q 
MSW 
HSO* 

MS06 

Msn 

MS10 
74511 
745(5 
74S20 
MS22 
MS30 
MSB 
MS IS 
MS40 
74SS] 
74SM 
7*5$5 
74574 
MSB 
7*51 13 
7451 P 
HSH4 



SN7472N 
SN747JN 

SN74HN 
SN747JN 
SN74Kft 

SN7479N 
SN74BN 

SNMI2M 
I.r.?J!:', 
5NJ4BW 
SN74KN 
SJ474BN 
SM74»N 
SN7491N 
SN7+12N 
SN7493N 
SN7494N 
SN74J5N 
SNT43GN 
5N7497N 
SNHLCON 
SN74S0+N 
SN74EQ5N 
SN74W7N 
SMfdfiN 
SN74314N 
5M74131N 
5N743:2?i 

5NM12SN 
SNMiaM 

SN741!?fi 
SN741KN 
SM74141N 
SN74I42N 
SN 74143ft 
SN74144N 
SN74L45N 
5N74L47N 
SN74I41N 

SNME5IN 

SN74S5JN 
SN74ISlrV 
SN741S4N 

SN74B55N 



1.95 
IJt 

1.25 



^B 



SNfilafiN 
SN 74357 N 
5N74]«J-N 
SNfiKIN 
SN741«N 
SN74]*3N 
SN743MN 
5N74]«N 
5N741KN 
SN74I67N 
5N74370N 
5N74173J4 
SN74171M 
SN74IMN 
SN7417SN 
5N74]74;N 
5N74177M 
SN74179N 
5N743HN 
5N743J1N 
5N743BN 

SNH1J5N 

SN7439QN 
5N74191N 
5N74I92N 
SN74193N 

SN74194N 
SN741KN 

SM74]«N 
5N74J97N 
SN74WIN 
SN74393N 

SN 74221 N 
SN742S1N 
5N742SN 
5N74279N 
SN7433 N 
SN?4re4N 
SM742&N 
SN74J6JN 
SN74WN 

SN74367N 
5N74X1N 

5N74JMN 
SN74H9N 



74LS 



74L5i3 
74 L 593 
HLS9 
74LSM 

74L5107 
74LS139 

74 LSI 32 
74LS113 
H LSI 14 

74LS122 
74L5333 
74LS12S 
74LS33 
74L53J7 

msm 

74LSDS 
MLS33 

mlhi 

MLS 153 
MLS ft! 
MLSE54 

nLsa 

HVS1H 

MLSBJ 

Ntsa 

74LSiEO 

74Ls;ei 

?*LSlfi2 
74LSIW 
74LS1&4 

74 unm 

74LS1&I 
HL51H 
74LS370 
74 LSI 73 
74LS1M 
MLSin 
74LS3J3 
74LS3M 
MLS 191 



I.U 
l.H 
l.U 
LIS 

1.15 
1.15 
I.J» 

3,19 
L» 



NLSBa 
74LS191 

74LS1M 
74LS195 
74LS1J7 
74LS21 
J4LSM0 
74LS54L 
74LSS4i 
74LKM3: 
74L55« 
?*LSU5 
ML53*7 
MLS34 
74L5W 
7*LE2SL 
74LS2U 
74L5iB7 
74LSJM 
T4LSS3 
MLS.3S5 
74LS27J 
TIL5273 

Hun 

-4LS£« 
74L_S^3 
7*L&TrJ 
74L53S2 

PI LOU 

74LS3M 

MLsan 

7*L5K| 
MLSJ7J 
74L5JM 
74LS37S 

wls-jss 

74LSB-3 

T4LS470 
J3LSK 
I1.LSS7 



1.15 
US 
1.19 

1.11 
1.49 
l.« 
1.49 
J .4 3 
M» 
2.95 
1.19 
1.19 



1J5 
1.29 



CAX10H 
CAJQ13H 
CAJ323H 
CA30JSK 
CA30MH 
CAJ34SN 
CA30HN 



74S 



MS124 
74S333 
74S134 
74SIS 
7*51* 
745 lil 
T4S139 
74S140 
74S151 
745153 
745157 
745151 
74S1U 
74S1M 
74S1S 
7451» 
74S194 
74S1H 
74S1H 

74S24] 
74SJ42 



1.95 
2.S5 
2.95 



74S243 
74SJ44 
MS31 
745JS1 
745257 
745251 
74S2U 
74S2K 
74S2J7 
M$2H 
M537J 
74S3M 
74SB7 
MS47] 
7454 TZ 
M547J 
74S4M 
:*■:■■-■>■:■ 
74S570 
M5571 
MSS72 
MS*?* 
MS940 
M594I 



CA-LINEAR 

CA30WN 3L25 

CA3CWH 1.2S 

CA3M3M 2 JO 

CAlOBN 2.» 

CA3CC3N 3.4D 

CA3KIM J& 



CD4001 

CHD« 

CD4C07 
CO40W 

CM»U 
CDUI2 
CO03J 
CD40H 
CDtDU 
CCHDK 

cwoir 

CD4D3J 
CD40I9 
CEMflW 
CE2442J 

CD44JZ3. 
CD4624 
CD40H 
CD44K 
CD4W 
CD4ft» 
CD40& 
CD4B10 
CD4034 



CD-CMOS 



CO404I 

cow; 

C044H3; 
C04a44 

c»w 

GO«W7 

CD4«| 
CD4«» 
CO4S0 
CD441 
CD40U 
CD40U 
CE34WS 
CD4M 
CO4K0 
CC34QK 
CQ4HI 
CD4065 
CD«75 
CD4071 
CD4572 
CD4DH 

CD40H 
CD4B7J 
CD4fflt! 
CD4U2 
CD4-MJ 



1.11 
2.SS 
9.K 



CD4QH 
CEH5U 
CCH5D7 
CC4K* 
CO4510 
CD45JI 

CD4J14 
CD451S 

CD451f 
CD451I 
C0451S 
CD45» 
CD452fi 
CU4 521 
CD4SS 
CE74543 
CCMU2 
CQ4HC 
CD45I3 
CEMSM 
CD472J 
CH724 

MCMi 

MCI441Q 
MC 14411 

I^Ct*412 
r/-C144J9 
MC14433 
NfC14531 

MC1454] 



3,25 
12S 
MS 
MS 

3.35 
1.35 

.n 

2,« 
US 

2.75 
3,49 
X49 
2.9S 
10.95 
MLJS 
1(3.94 
13,95 
I2.94 
S.9S 
5.95 
9.9S 
9.9S 
IIS 
3,15 



1-49 

i*5 



1.29 

i.n 

1,79 
L95 
?.79 
13-95 
2.J9 
2,49 
-75 
J,» 
LBS 
17 3S 
15.K 
15.M 
IS,* 

tjs 

3S,Si 
2.44 



£*k one ff unes 




R«pliCH iho Tffl«phori9 Rlngar Bel! 
wEth ■ Solsctlon of 30 Fftmlllir Tunfls 



Tintphon* FT0» Wall JmA 



■O CinaCt 

• Csiencl Boqtx 

■ WMCmlnijIflf CPl>m« 

• M«xir.|.p kji Dane* 

■ TwinHt,Twlfikl» UIH« S»r 



Hippy &l1MJ*y 



■ Ji^i« eel.: 

■ A-j'd Lj";Srt 
> Sflldlprs Chonn 

■ SiWj MornfHp* 



Pc-nn £ C ■fcunisririci 
L6i n !■) ■ Wi iElum T*ll Q*e ■ [Lre 

E^»:j of Tun* * Bath Tuccua ir 

3lir T 



ir ssarjiirf Btnnar ■ Stim ind « Haircul 



FEATURE9 

Rlplik£*t monalcH-Ota !«l«phpr41 ripgOF bull, E»Hy wnnKlS ID DriY HJMWli.f.d m;cphi_n« Can tM aH-3 

il(HH|i1d« r»Q'iil>r Dhon* w rtpjaca a ramoLa rmgar uisf-«h«'a In building ai puii.dn f CC ipprQ^f^i Ca« b* 
uwl on anj 1 (aleptKMM ayH*m — warMandt. U»a * dlirnflnT tun* 1o Idanlili' tension phona*. 
M .l- rDprocciBot coniroltDd, Adjuitibla votum* conlnji and tiriatna 1una ip**d conirci Optvalaa wi Ewe 
5»o>t biHtnti or AC M«s1i* i,no1 UscIuokTi 

PT030 Phone Tunes S49.95 

AD30 AC Adapter ^ S3. 95 



DISCRETE LEDS 



XcSSSfl JCD" rod 5/(1 

XCMSG .2ffl"flr*an 4/11 

XC556Y .200" y*llow 4/J1 

XCSfiCC ,203" clear 4/Jl 

X0" red S/Q 

2«" grflefl 4/jl 

2«" yclFtiw 4fl^l 

120" rod 4/tJ 



XC27G 
XC22V 

Mvicje 



MV!M -M5" r*Q 6/5] 

XC2ttR .125" rad 5/S] 

XC209G ,L2S" qreon 4/Sl 

XC209V .I3"ya||sw 4/S1 

XC5J6R ,1*5" f*d S/Sl 

XCS2SG .LIS" iirifir. J./51 

XCS26V .IS" yallQW */i] 

XC5SC -IK" Cia*r 4/Jl 



C.A, - 
O.D.- 
Typ« 
MAN 1 

MAN 2 
MAN 3 
MANS2 
MAN 54 
MAN 71 
MAN r: 
MAN 7* 
MAN 12 
MANH 
MAN J*» 

MAM KM 

MAN aw 
MAN 4430 
MAN U30 
MAN tfiH 
UAnUKl 
MANHU 
MAN«M 
MAN 1210 
MANC740 
MAN 4750 
OLO304 
OLO307 
OLSSOO 



Common Anode 

COublft Digit 
Polarity 
C-A,^r*d 
tut O-M,,— rtO 
CC.-red 
Cfl- graen. 
C.C.— green 
C.A.— fid 
C-A.— red 
G.C- — red 
C.A.— yellow 
CC- y*llow 
C-A.— orinsa 
G.A.— orenya ± 1 
G.C.—o ranee 
C.A. — a range 
C, A, — o range — DD 
C.A.— urang* ^ 1 
C.C.—o range — DO 
C.C.— orenee : 1 
C.A, — orange 
C-A,— ffto— DO 
C.C.— red— DD 
CC.-red, ; I 
C.C— orenga 
C.A,— orafign 
C.C— j-rann 



|ja30(T|Jjn] p.ad/Grcan 



DifFuwd Bi-Color LED 
Pan Mo. 1 



J.QQ± 



*^Z 



ttf» KEI LID. METAL 
I". HD», I-t" LEADI, 

RL-2 ■ .$.39 a*, o r 3/S1 . 00 



Price 
2.95 
4.55 



Typt 
DL.G&07 

DL7C4 

OLT07 

□ L79 

DL741 

DL747 

OLTSu 

QLOHJ 

DLQS50 

OLXJB 

FND3SI 

FND357 

FNDSO0 

FND507 



- Rlfiht Hertd Decimal 



lit 



■ MO 



Prica 

1.2S 



1.49 
I.2S 
1.49 



Polarity 
C A. —green 
C.C— rad 
C.A,— red 
c.c.-red 
C.A- red 
C.A.— rad 
C.C— red 

C.A,— orenpe .■» j.+j 

CC— Orange .B0 |.49 

C.C— red 41Q .35 

CC S I .367 Jl 

C,C. ^3S7 .7J 

C.C. tFNOSHJ joo „« 

C.A. {FNDS10) jgg .99 

HDSP-S40i C-A,— r»tt WO 140 

HDSP'MJ CC-^rtd ,K» 140 

HD5P-3405 C.C. red +1 .»> i.w 

50K-77JI C.A.^H.H.tir— red ,430 l.H 

C.C, . R, H.O,— red .4J0 1 JS- 

4x7 numeric ( R H d ) ,&» ^gg 

4x7 Numeric (L.H D) ,KD 22.00 

4*7 HxdCl. t0-9y ArFl .KB 22.50 

PtIOlO K?iS.Sn.jODtO-lK)l. Jl 

Ptt O(0 X I Itf or Op It! - 1 sa I . ^4 

Qatieal I ylwI.Triac Driver 1JS 



502.7X0 

HaVnn 

5M3-7340 

4IV2I 

LIT-1 

MQCMia 



yfp 

IM 



COMPUTER GRADE CAPACITORS 

MFP WVK Hid 



H.IH II ! 

H.M 1* 

iH.au ia i 

M.aH a u 

OnffiJtJOa DTHK V4IIUI1 *.VMUHC - CALL OH HMTE rON VOUfl MtQUlFltHEHT 



WVQ2 f W :f;t 




LOW PROFILE 
{TIN) SOCKETS 

1-24 Z-49 50- 



SOLDERTAIHGOLDJ 
STANDARD 



( Pin SO. 

M Pin 5G 
If pin 5G 
18 Pin SO 
241 Pin EG 
21 pbn 5G 
36oin SG 
40 Pin SO 



LIS 
1.65 
1.7S 



1.00 
1,40 
LS4 



SOLDiHHTAIL 
STANDARD (TIN) 



14 pin ST 

16 Pin ST 
U Pin ST 
24 pin ST 
21 p|n ST 
3Splr>ST 
40Plr»ST 



WIRE WRAP SOCKETS 
(GOLD! LEVEL #3 



1/4 WATT RESISTOR ASSORTMENTS -5% 

$1.95 
SI. 95 



ASST. 1 5oi 



AS5T. 2 Sfa. 



10 Ohm «Ohm IS Ohm U Ohrn H Ohm 

3? Ohm nohm 3) Ohm <TQhm M Ohm SOp 

a Ohm eonmW Ohm l» Ohm ia Ohm 

]M OhmJZOOumjrcohmJSOhmSOOhm 50p 



ASST. 3 S.j. 



.raohmH0OhrnS«Ohml»Ohm IK 
I.2K UK I.IK UK I.IK 



BOpg. $1.95 



ASST. 4 


5*1. 


3^3K 
I.2K 


3,9 K 

l&K 


4.7K 
12K 


1SK 


ilK 

IIK 


GOpcl 


$1.95 


ASST.S 


&« 


22K 
SSK 


61K 


3JK 


UK 
I00K 


47 K 
I20K 


SOpci. 


S1.95 


ASST. & 


Sea, 


S50K 
3»K 


U0K 
470K 


2»K 
SS0K 


270K 


UK 

I20K 


50pci. 


$1.95 


ASST. 7 


Sea. 


IM 

!,7M 


1-2M 

3.JW 


l.SM 
3.9M 


UM 
4.7M 


24M 
5-(M 


SOpct, 


$1.95 



ASST. BR 



Includes Resistor Assts. 1-7 (350 pes.) 



$10.95 as. 



$10.00 Uln. 0"). j - U.S. Fundi Only 
Calif. Rtiidanu Add B% S.ln T»» 

Pott»fle-Ad4 BS plus St. 50 Insunnn 






J a loco 



Spec Shaatt - 2Srf 

Send 6-2 f Poitage for your 

FREE 1982 JAM ECO CATALOG 

PHONE 

ORDERS 

WELCOME 

W15, 59Z-8Q97 



MAIL ORDER ELECTRONICS - WORLDWIDE 

135S SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



Part Mo, 

7C45JPI 

TttSEV/KIt* 

71BCPL 

TIMEV/Klt* 

710ICPL 

7107EV/KJt * 

71UCPL 

7U;CPL 

T2Q1IOPJ 

7205IPG 

7205EV /Kit * 

TSOtCJ^E 

T»C.EV.fKlt- 

7307 A IPO 

7?07AEV J r K'i* 

72011 PI 

720J tPA 

72I5IPG 

TZISEV/Klt* 

T214AU1 

V25CIJI 

72I4DIPI 

72I7IJI 

7244CUI 

7224 1 PL 

^2GAIJL 

TZMAEV/KIt* 

7240IJE 

7247 1 J A 

725dlJE 

TSHtJE 

7555 (PA 

755SIPD 

TSIiaCPA 

7SS2BCPA 

7521SCPA 

7U1CCPE 

7S41CCPO 

7442CCPD 

7S60CPA 

»3(CCPD 

ioSccpe 

*0S?CCQ 
I211CPA 

taizcPA 



Function 

CMOS Praclilpn Timer I4JG 

Slop.#et-eh Cn|p, XTL 24,» 

314 Dirjit A/D (LCD Drive) t*,W 

IC, Circuit Board , Dliplay UM 

Hi Digit A/D {LED Drive) U.94 

ic. Circuit Board. Ql&piay 24 ,« 

3^4 Digit A/D LCD Oil. HLD. L4.« 

I'-; Digit A/D LEO Dii. HLD. 17.K 

Low Settery Vc-lt Indicator 2JS 

CMOS LED StOPwetthHTImef U_» 

Stopwttch CniP* XTL 19,* 

Ton* Generator 5, IS 

Ten* GonaretOr Chip, XTL Jj.30 

OicLllitOr Controller ijQ 

Freq. Counter Cfilp, XTL 11» 

Sevan Dacatta Counter 17.PS 

Clock Oanerator 3.M 

4 Func CMOS Stopwatcii CKT U.H 

4 FuncStOovvetcri Cnip, XTL 11« 
l-Dlglt Univ. Counter C.A, 33JU 
t-Olg.i Frao. Counter C.A, 24.9S 
1-Dlglt Frofl. Counter C.C. Z1.9S 
e- Digit LED Up/Down Counter j&K 
t- Digit Univ. LED Drive 10.S 
LCD 4>4 OlgLt Up Counter DRI 11.3 
l-Dlglt Univ. Counter 31.95 

5 Function Counter Chip, XTL 74.« 
CMOS Bin Prog. Timer/Counter 4.95 
CMOS Divide-by -255 RC Timar 2.0S 
C M OS BC D Prog. Time r/Cou nur COO 
CMOS BCD Prog, Timer/Counter S.& 
CMOS S^S Timer [I oln|i 1.4S 
CMOS SM Timer [14 pin] 3,20 
CMOS Op Amp Comperelor SMV 2.25 
CMOS Op Amp Exl, Cmvr. SMV 2M 
CMOS Dual Op Amp Comp. SMV 3,9S 
CMOSTrl op Amp Comp. 10MV 5,3ft 
CMOS Quju OP Amp Comp. 10MV 7.50 
CMOS Quad Op Amp Camp, 10MV 7.50 
Voltage Converter Z.9S 
Waveform Generator 4.95 
M onol Itn Ic LCjjar 1 1 hm Ic Am p MM 
50pPm flend-GAP Volt Rat, Diode 2.S0 



MCOO 
74CD2 
74C04 
74C« 
74CI0 
74CS4 
HCS 
74C30 
74C42 
74C44 
MC7J 
X4C74 
74C65 
MCK 
74CW 
TiCvi 
74C93 



3.29 
1.29 



mch 

74CID7 
74C15I 
74CIS4 
74CIS7 
74CIM 
74C16I 
MC1S2 
74CIS1 
74CKH 
74CI73 
74CI74 
MCI75 
74C192 
74CI93 
MClK 



74C 



149 



74C221 
J4C240 
74C244 
74C37i 
74C374 
74C101 
74C94J 
74C911 
74CS12 
74C91S 
740917 
J4C^22 
74C923. 
74C92S 
I4C92Li 
10 C« 
BC97 



10.95 
IA 

10.45 
5,49 
5.7S 

1.50 
74fl 

,n 

,74 



LHOXUCN 

LMlOCLH 

LMUCLH 

LIIM7.VOM 

TL071CP 

TLQ72CP 

TL074CN 

LMflOCCD 

TL0CCP 

TLOftCH 

LHCOMCD 

LMjOQH 

LM301CN 

LMS2H 

LM304H 

LM3QSH 

LM3MCN 

LM^tCM 

LM3Q9H 

LMJCBK, 

LM310CN 

LM11L/C n 

LM312H 

LM317MP 

LM317T 

LM317K 

LM3UCN 

LM3i9N 

LM320K-5 

LM320K-I2 

LM330K-ES 

LM32QT-5 

LMa2flT U 

LM320T-1S 

LM32JK 

LM324N 

LM129DZ 

LM311M 

LM3J4Z 

LMJSZ 

LMdUaJT. 

LM337T 

LM33JMP 

LM334K 

LM339N 

LM340K-S 

LM340K-12 

LM34QK-ES 



«-« 
4.5Q 

4. IS 
4-« 
.79 
IM 
2.44 

a.*o 



J.9S 

J.K 
L4B 
l.i-i 
IM 
1.15 
Ml 



LINEAR 

LMMOT-5 1.25 

LMJ40T-12 1.25 

LMHOT-IS 1.25 

LMJ4IP-5 ,75 

LM343P-1J J5 

LMM1P-15 .75 

LM542P-S & 

LM«Jp,U M 

LM143P.IS M 

LMMSN 1JS 

LM3S0K 

LF3S1N 

LFJ5JN 

LF355N 

LF3S4N 

LM3SCN 

LM9BM 

LM170N 

LM37jN 

LM177N 

LM3MN 

LMH1N 

LM332N 

LM344N 

LM3»N-i 

LMlHN 

LM349N 

LMH2N 

LF34JN 

LM3J99H 

TL4WCN 

TL*9*CP 

NE510A 



5,75 

.60 
LX 
I. Id 
1,10 
LOO 
1.79 
4,49 
3,25 

tm 
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NES29A 

HF4JIH 

NE5J*H 

ME540H 

NE544N 

NE5S0A 

NEM4V 

LM5»N 

NE5HN 

LM565N 

LM«SCN 

LMSS7V 

NES70N 



LMIDJH ,7f 

LM703CN Jf 

LM709N JJ 

LM710N .» 

LM7J1N .71 

LM723IN jH 

LMfijN LOO 

LM7J9N 1.19 

LM741CN .35 

MCI7415CO 1.00 

LM747N .79 

LM7CJN .59 

LMI014N 

LMUIlON 

L.M1BICN 

LMWHN 

LM14I9N 

LM14S6N 

LMlSStV 

LMiBON 

LM1S71N 

LMK72N 

LM1I77NJJ 3.25 

LMltBN 

'. MlSKN 

LM2002T 

LM377P 

LM3JJIP 

LMaWP-l 

LMJ319N 2.95 

LM3400N 49 

LM39SCN 1,25 

LM39Q9N 

LM3914N 

LM3915N 

LM391CN 

RC4136N 1.25 

RC4351NB 3.95 

RC414ITK E.SS 

RC414STK 

LM45SA - 

ICLMelB 

LML3M0N 

LML3500N 

75131N 

75*507+ 

754S1CN 

74*H 



7,75 



I.7S 
2.95 

5.43 
5.49 



1.7S 
1.49 
2.u5 
2.25 
2.25 



3.95 

3-95 
1.85 



3.25 
4.45 
l.» 

1.49 
1.95 



CAPACITOR CORNER 



Value 

io pr 

22 pi 
47 p{ 

loo or 

220 p( 
470 PI 



SO VOLT CERAMIC OISC CAPACiTOHS 



1-5 E049 100T 



Valu* 
-CO! UP 

.00*711 F 



H 10-90 100+ 



r 

.022m F .09 .0? .05 

jflVu-F .09 .07 M 

-IMF -15 .U .10 
100 VOLT AlYLARFILM CAPACITOHS 

JUlmt .13 .10 .07 I ,022m ( .13 Jl .0* 

.OOZZmr .12 .10 JOT MlmT .2". ,]7 .13 

.0O47mf .13 .10 .07 „|mr .?; .23 .17 

tQimf .12 .30 .o; I J2fnf .11 .3? .H 
20M DIPPED TAMTALUMS (SolidJ CAPACITORS 



.1/35V 
. 15/9B V 
- 77/35 V 

,33/35 V 
-47/35V 

m/m\ 

1.0/BV 



.34 Si 



14/»V 
2.2/34V 

3.3/2SV 
4.7/25V 
5.1/2SV 
13^5V 
22/tV 



J7 



MINE. ALUMINUM ELECTROLYTIC CAPACITOHS 



Axial 
-47/50V 
LO/SOV 
J.3/S0V 

i.rav 

IQ/SV 
IQ/50V 

22/25V 
22,150V 
4 7/25 V 

47A0V 
10O/25V 
10J/50V 
2»jftV 

;::;iov 

47Q/JSV 
10CO/16V 
2200/1BV 



1-59 1C0-4M 500+ Reditl 



1-99 10tM99 500+ 



A7/&V 


.15 


.13 




J7/50V 


-W 


M 


,13 


1.0/IGV . 


.15 


.35 


1} 


1.0/25V 






.JJ 


LO/50V 


.17 


L5 


.14 


4.7/16V 


.15 


-13 


13 


4.7^5V 


.» 






4,7/SOV 
EO/lfiV 


.17 


.11 


14 


.15 


13 


,1? 


J.0/25V 


.IS 




!J 


IflflOV 
47/S0V 

I00/1SV 


.17 
-25 
.21 


-15 
.21 
.17 


.14 
.19 
.14 


100/2SV 


.25 


a 


.J J 


irn^ov 


.37 


M 


.31 


220/ 16V 


.25 


.21 


M 


470/2SV 


.35 


,3J 


3 
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CIRCLE 44 ON FREE INFORMATION CARD 



r* 



a^SSSUctorClock Modules 

12V DC 

AUTOMOTIVE/ 

INSTRUMENT 

CLUCK 

APPLICATIONS: 

* Irr. d«ih autcelocKi 

■ AHar-markat auto/ 
RV clocka 

■ Aircraft' ma fine elk*. 

* 12VDC nr>*t. InMru. 

* Po rtahla/battary 
|SOw»if*d initfurnnts 

FMiufetiBri-ghiO-S" grcam dupi-ay. Inwrnajl crystal time ■ 
tuic. J 0, 5 tec . /da v *ccui, Au lo-d Eaplav be IjhwtM eonirot 
logic. Diiplay color f il»r ihl* to blut.blbt-gr««n,g(»n& 
yellow. Ccnrnp lata - j u it add twitches and laflt 

MAI 003 ModulefiM-LxLTS'-M^^'ii) . $16.95 




sow A/aoao a s uppo r t d e vice s - 

CPU 

'.:•*■]: 1 ill: npul ■'.-. Ip v. 

Pricr.lv Inlirru?! (;n»lir,l 

dWU m!-0\'*£i\w# *ui Pih« 

Cr*EX Cl«k <Gt*n*uit«j ,'Of lw 

Etf Jl»m Cn-nliBll.r.,TJ-ji. [Vlvir 

r ,sUm—\ CanLrallcr 
l;C [»r^.;ii to u hilai 
Ai-y "i*" o n mi C?mm, i ij ir wr.: 
Ar**. C*mnn, I/0(U1A«T1 

Pi b* Prr -e"i r *■ I/O I Pf 1 1 

Pi Cl Q*4/k C c I rcl 

Preg IrliMLl! iLlc-il-if 

Proi CUT CimiMHi 

Pry* Keytmrt/tHlaiify lnlarltcp 

SyUMn TvirM n f c Hmm l 

I rji: v ii.iii.Lni n«uir*f 

Kfli Bl DuKEwmil RkiIvw 



CLOCK MODULES 

MAI 02 3 .7" Ft*d Digital LED Clock Modula B.95 

MA1G26 .7" OI9. LEDAIurm Clock/Th*fFneiYiBP*r 18,05 

MAS03-6 r 3" Rad Digital LED ClOCk/Tlmar 0.99 

MA 1002 .5 n Bad Digital LED Clock A Xformar 9.85 

MA101Q ,8" H*d Digital LED Clock 7 35 

MAI 033 CBA .V Digital LCD Clock 17,95 

MAI 043 ,7*'QiiHn Digital LED Clock a.95 

TRANSFORMERS 

102-P20 xformarforMAIDSia. 10*3 & SCaS Modi. 3.49 

1 02-P22 XfoimM' tot MA V02O Clock Modulat 3.49 

102-P24 XFoimir for MA 10 ID Clock ModulM 3.49 



6300/6800 SUPPORT DEVICES - 
McM» MPU 

■.•ilK.'CP MPUwMh ciogH mu ram 
Ufcc|3UI« haw 



j£Q™rt Sun Power Your Electronics! 

*8f%l* SOLAR CELL PANEL KIT 



1 Qr*f 



■ Bill 



may baa* 

I or Par *n*l out 

II squirt IntMi of actta call 
■M 

■ V«nae«a llrw tip q> fi.EV JneiwnMiti. 

* Piwricktn lor cfcg rgi ng t#H trii 1 

* Ov*r«H p*n*l «li*: 
1VLHH"H x Vi u D 

Thfl J£304 SolfT CflJi PaiMl Kll CDnlalna 2D ftach Efilar c«ll« On lha 
p»r*i board are pp*ar Una Upa ■WbS 1 Ml Bw B—t to aalacl puHauaa 
;one TsnaOfl a. I a iKral Tram 0.5V iQC to 1 fJVCC IT* iccAcaUom of aech 
pintfcpn ba lurtha*aipan<^ by Dwphr^ additional panaUl/li+flal 
r« nwi yollivi of in paraHa! tor mora current, Tha pnnnium grab* 
ac«ij Mllipnwc*Lr»eurraniftK*ftaai^ior1i>icc*:jll{Ki.'0riTi0iLpc.r- 
laW* 1r*nn»[Df r»dk>*. vn*-H e*llwy pOvaMd Cixsena lipa pLiynn 
and unimnltad axparlmanlal wsJar pr^acli 

JE305 $39.95 



EPROM Erasing Lamp 




- Enati 2>09 d 2716, 1702A, 5203a 52&4a »(t 

• Er«BBi up to 4 chipi within 20 minuttL 

• FrULiTUinj conitint a^aosura diltanea of dim inch, 

• Sp*ckal conduct cv* foam tinfr *l«min*tai italic buildkjp. 
4 BinU -in nfttv lock to pravtnl UV *xponiri, 

» Compact - only 7-S/B" x 2-7/B" k 2" 
' CompLato with holding triy for 4 chipi. 



UVS-11EL RaplMflmant Bulb 



Siis.on 



UVS-11E $79.95 



JOYSTICKS 



JHK 




'IT, 




JS-BK 

JS-100K 
JVC-40 



&K Llmir T*p»r Pan 

IO0K Linsir TtP4r Pots 

40K 12! Vidvo Cor. ir alio! in caH . 



. S5.2S 
. Si. 95 
. S4.95 



ALLIGATOR CUP TEST LEADS 




HtMiy*^ !»**. tcjot cnd*d. Imfculalad all Igalw clip «» each "nd. 15" 
long, Two auh Hack, f«J. bluo, whilo and vollow. 



#ALCP(1D per pack) 



.$2.95/pkg. 






JE215 Adjustable 
Dual Power Supply 

■General Description: Thi JE215 is ■ Ouil Power 
Supply with indtpendint icJjurtibk poiitive and nnuj- 
tive autpui voliagti. A wpirate idjuitmint for etch 
of the luppjiet providtsths uur unlimitarf ippaications 
for IC current voltiQt requirimentL The supply tin 
■lio be used a ■ gentril all-purpose variable power 

""PP'V' FEATURES: 

* Adfcualabla ra-gulatpd puwgi iuppli«n. 
poi. ind n*(>. 1.2VDC TO 1BVDC 

1 <v ^ ■ Powar Ouiput Caach lupply). 

5VDC 9 500mA. 1QVDC& 750mA. 
1 3 V DC V 5 DOmA . mil 
16VDC* lTEniA. 
■ Two. 3-tarmin.al tor- 'C regulator* 
wJih ihajrmal 0v*fr0*4 f.rcit:-;cn 

* H»n imk r*gu later cooling 

* LED "on" ir-diciso' 

* Printed Board CcniTructlon 

* 1 2tV AC into: 

* Sli* 3-t/2"w k 5-1 /1 6" L k 2"H 

JE31SAd|.DuiiPnwtfSupply Kit(»ihownL . S24,95 



MICROPROCESSOR COMPONENTS 



■ pTMrUV HvEfT'U*! CraiiLl 11 

UCHJU K9«i*-Dli aOMIMCUAaHI 1 

H Aivnthr»noi.i Civr-m. A4«vT«r 

E| IV"inr 3 nn v i J.ri'i;Hj.*3iS!ir 

MCUH HflWiil p.»il|.l UQDEM 






Quid MENfel n .. l -,*-., fMCITKI 

-MiCHOpRocesson chips — 

2H(HK| cpuiMKaam) [iuhlii 

/(4A jras-]] CPU IMKJHON-a] |<MHll 

ZD*\mi ana 
Mt m9u 

iOmHMAOC C»m-l«?5«l*Pl.Cp™-T«mii.O,ria«: 

MCaW MPU *-/CI« H (»K. Bytl I IW» rntjiyj 

lhIBDBlN4 MPI.J l-[il -:iM"r} 

IMSHMIMi CPU^UIrCniP I'tll I la oyiii HAM) 
ihHga}N4 CPU [Hi BytM P AMI 

' ►«;»'■:.'. cpu— « ■[> tn (HAM 

INSBIIN CPU .v.-Bii'i ►.":.- 1! Ifi!*f r>ni.*. r 

°*m CPu 

TM I rH MJ L MPU-a-BH 

SHIFT REGISTERS 

Dull MVBII DyumlE 



MMWw 



MMllll Bi-I't UyiniFTLlc 

UhEMJH UM-a.li Dtrumht^Atunqiaiier 

IJ*h Htvf!»h ftiumn 

IMM Oti 1 KBn. 

1»N OCtd BS-BJ6 

IMHA> K4*-tH oyntRik 

EJIiy i--b • .L : • UiUe 
□ujt IB-B1I S I Hn 

JM*v Ill-ajK Cfvnamk 

::■;• mi □ymmli: 

r;:j| 5VI-IJ- 1 -.!^ •- 

Qui, SIS B it II *t: 

□ ill'' W4-BIE 31 HH 
:-._-! J-.:fc:!-'.'.iy. 

C Flfa (Ql.iI »l 



-DATA ACQUISITION — 

AFITS-1C** UnhmH ACtm VPIn UK 
AFUI-ICJ Tauui Tv* ldf Bbi-MI Flllir 
AF1XMCJ Tmi-1 T«n« i'ifh r>nu ntM 
LHS«C H 9u»tF 0«|n Or Am* 

LMi*! CAHuii Currwil Sourci 

r wnpM , iIui» TrinidUEiK 
FtT liaul Op tir« 



LPMBN 

LUIfpH Twnp. Cfnn». Pr«. PH. UmFnALI 

AOCBBtLCM I- mi *.,T- Grnv ( r>r il L1BI 
□ ACaK^C N l-HIt EVA CiPIHIttt [3.?n Lin.| 



-DATA ACQUISITION ICONTInlUEOl- 

I a I A.-D Cl'.-i'l*' :*-C. MulEI.I 
I □ 1 a^QCcn.nif lis Ci r.'uin I 
la-Biii o/A can«. uic'4- c«ffliv [Mfti: 

H-WE D/A Cant. Mtera. Cc* a, [Un 
Sfl-BIE O/A Cflnnrtir [Mn Un,) 
1HK D/ACwiKlir [B.™. I. In. I 

1- un u.'A i:<i-ivi-in HJK Un.> 

a^JrlMUMl UUl1lptlH«r 

RH BAUD UAflT 

-BAM'S 



uACHfaLCh 

OACiaMLCH 

OACiam.CN 

DACWJTLCri 
E)AC12»LCH 



AV-t-KH 



j^*-i H.flr, 
9KM StlUc UQ1 



UltrHJ(UPO*LH I 




TMXtW 
Ii!UJJ«1tlll?tl*)Tl 

imiPiu ti 



WiL Dyninuc ryll>. DKOdld 
IKxl DvnimK 

UK DyiUmlt HOil p a: UPpiHC-H 
IKDynuXCnl llo-nr ».t,i Mi.*'J*U| 
■IK IJK-Ji KEiEtc SflC-11 
H BiE HAM (M**aC) 
4K DyiumlE M-*1ri 

IK auiic 

-PBOMS/EPRDMS 

J-rt uv EriwuiM »AOM 

IK EPACM 

-A"- C-RCM i-tV, UV, - L3 -■ } 

jty. COROU |Sln,l + -iv J 

DK EPHOM 

IK tP RO M taMnit I SlnlH -JVJ 

UK EPflClM (HUHhi f1nM« 



H| 



UU1[HS1B1] IfcuJ PROM EOSin Collnlorl 

UlU >4H Bip«ur PROW 

i»UI4huh^ n«l Trt«tiU aipaiii phq.u 

L".2rl IK PROM 

— On r M Mora P R Wi LHH « in Oif CiltlOf - 
ROM'S 



ir i.umii ti**t 



iUlltW} OuirKtir Oimrg 

H1ITJDII] ^hi'.::»- .-.i« -..■» 

*JM0S READ ONLY MEMOfl I Eg- 

MCMiariD» ia-i-'-r aici; jb-ims w.-ci'mh 

:.:f>j> " '.'i'." Xymatri l.!Piiiuy-« 
QOhT ai n n 1 CCAE>4l CUr, 5i" 

V ICROP ROC ES50 R MANUALS ~ 

- special" FUNCT I ON 

Dull MOK Clack anil! 0MJS 
Dvll «(» ChH*i ChrNtr :',m;j 
riu-any EMk. Catirblur 
Ccmm-unkj lion Chl p 
HleroiVOWiWf PUll Tim 



BOOKS 

HplloniJ S»mkonc!yiiHw - Ir 



>V 



|KM pwcMil DP. DSaocq, D5J!03. OS7EDW r *K. 



11375 pagtfr IM. LF. ADC. DaC. lH Swv* 
NitkniiSiiInN- I s*rei I *y*i C*m putH (2M eaaaal ...ft.K 

Ni^ornlTTLU sic Dili Bask - M.Jti 

IBM ptwl 7400,1.S,1. P M,S. ^nd PHMW Sfrin . 



X0M lin/a6twaCH3POQl JJg 



I nf *ntu Data took IT3T* paoatl' 
J ln»l CominKHwrt Data Catato* 

Fui d#u pitMta lof lm*r> p 
nvcn^xDC . pa n ot lfa H & n 
9 ln E *4 P«^ph*nil D««fffn HandtwcA . 



AC and DC Wall Transformers 




Wli-i U<ilT*nil Plijo and 
*V 9>lt«n; V«p 

Sriactm wliigai. 6.9.12VOC 
Pdljlilr $q|«CEl<Ht ( + /.). mx Foo( 
Hub Iimti adaplar lo piuga — oi:<- 
Inch I in* rrom idi^lw to btl tan 
map iJOVrtOHi 300mA 



AC K0 
AC 500 
AC lOOO 

AC 1 TOO 

Dceat2 

DVM00 

DOKG 



M>rVM0H4 
117VA0Ht 
[iTVWHl 

IMVflOH: 

EmmB 
120V1SOH1 



1£VAC ZSOnA 
12VAC 500mA 
13VAC 1 amp 
BVAC 1.7 amp 
6,B,13VDQ 300mA 
OV DC 300mA 
BVDCSOOmA 



UK 
IS. 95 

t3 25 
13*3 



ciMtiacN 

ihS:jtih-e 

MMH1IPN 
MMU.1MM 



CannpiilBil* Cloek 
>,<i5r«ir.!roM»r *:(h ll.Plf If HAM 
iwtm ENrKl L.CD B*|»i 
l.'rt.-flt cniroisur wKh M El>|iE flAM 
1 plnKI LIU !-"!*■ IW/t* flutt lint. 
B-S^-VAC ri„fli f Driiiir (r>-Sn pkll 

LEPHONE/KEYSOAflO CHiPI 

Puui BniEEon Ti-*;n »u OI4KH 
niHil«n DUMP I 

CMOS CJptu Dtntntc" 
■■■StLlrJ EfKOMH |H Hijl) 
Kiy&M'd EnctXw {Eatuvit 
^•ytcira "n^cllhhi; 
►»T^"')! f -i"di- ::: m«-vl-. 
PuMi .Ei,t:o ■! Pu in EMflH 




EECO Rockor DIP Switch - "Mini-DipTw" 24D0 Series 

THE HOST UMIOUE DPP SWITCH AVAILABLE! 

bifMI is nupi' brartdi cH &o nnnhai Jinju* tarnm in 
: xUMmal *rlij*lon and gold H " " 
I iH ami t Entyrntnatw z 10 ita* 
t« 1 »0 CI.S4 1 T.a7> e 
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1 


12MH 


11 AM 
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m i.h 


74J4-7 
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1IMH7 


wff 


1 19 


1 3- in Vi 


in-* t « 


Z«t-t 
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12HH7* 


liala 


1 a 


1D.'I ! H 


10; IK 


1400-11 
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tEtuam 




1 23 


10/12 55 


id/ lH 


:cmi 


II 


titvHTte 


aS 
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IE -13 K 



JE60S PROGRAMMER 

2704^270o EPROM PROGRAMMER 

a E.N E Fl A L APP UCAT |g MS 

• I^l^fP^pp ^OWa JTW andlTOfc, 

- TowpTtiS pjanHnli al a pwpnwwnviNl EPfiO** 

• To atafaji tPmftt lar ■ -oi«iTdlhWi*i«*i 

• T*. itKP pmorpm In HAM* to pnanflon 
< T1>M HfHKPfa Dhotn hfhilMi: ■ LtD 1 . to Ihij. 
Ki) anMa*. 15 LED'* {?■« to Addnni n«lilir iim! * 
lEEr* Iex Drta M a ajf j naaaitor. Th« Diu Uhhtt 
W a ,M M r al i BB ¥|i a Pw> caMari al In* PAMi Iram .ih* EPHOM. CMp. PfwWnwi ti pii c rpi r oeaaaor * T ii*(*,i St 
waana ol a npftoii caMa nrwa tha a n § iM mmm M mmM Mat aaaaaTfa th. g*QM aadurt *n lb* tal irB B i BBiiaf 
hciafB. WapW cftfrrthw wrtflcaBM al pi-ayajwt^ aaljitfipAaaa. Uiw ■■yMB^clalalrpni « ptim ntWAMa 
oriwtolritoPiAatlaa l lEiarj nw artantn^fc 

j — ^- § -* . Ji^^^^. r . ■Jf?\- ri]n f nrmnn-r Hi 

d t LEDTMt IWkat PdM4 B«nd ■■■■mbt T . Th. T^( $4 

i' O fc.*FP ■ m pnira; Color 





: USVAC, •tW». *W. C«nfi. 

Th* JBUatPftOM Piqanunnar Ig * «empi*Mf|wtl-«BAtthi4 1 
■ddtfonri rnkgrna to M ccmvUdm. Thp EfffOM ■art Em e 
mqgwnmpd EFnOM. Tta JMC* Pnponjmntgi- can pnMgrP * 



ThMwlfMlDw«Mu 



gWOAl avthgijiaoflBki 

h w*H fhp M«Mpd»eWiaJ Kpy&prnl go Hm ra»W1ting E»M anwapfflanWliSgl Hut hi 
man* g PTDpnwnmw/ loarC w/54 Id t> InAAl EW * ar iiaipUl M: #V, 
ti KarfKMnl >d LED/Twl K«U Pangl twprd am tipm aaaamHiH «4tnri tha 

JE&0BK Kll 1309.95 

JE508A A&s«mbl6d and Te»ted ......... S 499.95 



EN E Hal QOCHPTIQtr: 

thajr""" 



JE606-16K ADAPTER BOARD 
FOR 271 mratEP ROMS 



... . LTtog)pMagrgnHt 
wnlng cuMwa ta tM v<«ad b tha 
Ptalf llOMaB «f " 




(PicturB net iho^ri but ilmldar Jn connructlon to abouat 

JE2C0 Rag- Powar Supply Kit (6VDC 1 amp) .. Sl4,9& 

J E 205 Adaptor Brd (lo JE200» =5,^9 ft =12V. $12 95 

fwJE2irJVar. Owr.SpIv KiLS 16VDC,to1-5amp. $19^5 



JEoOfVloK 
JEOvtVUpgrad* 



af iha 

AdaplnrSoardlKil 



. , *™ H a r iaa w* W i U* in*? 1 H tod *ae tv i H i ri ng ina gveear eewand 

Pi OygV^Tl trtj aff^Agiing gha 37lfj JJ«j t>ft0** a cJCfta gagani^ in a*ch 



§29.05 
JESOSA^IflK Mod. AwmbUd J EBOB w/ Adaptor (J^CfrlSKl Intf r«d ta J f-B C 



IS and auombled JEfATB to factory lor idaptaf Jnitallatian . 
of tha JE6uS-16K Adaptor Board Kiel 



510,00 Min. Chrdar - U.S. FuftdiOnlv 
Calif, Rwdtnii Add G\ Salax TbK 
Pottag*- Add 5% plui S-1-.50 Inuiratwa- 



Spac Shtatt - 2£4 

Sand fi8< Po*t*=* tor four 

FREE 1932 JAM ECO CATALOG 




CO 



PHONE 

ORDERS 

WELCOME 

(415) 5923097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1 3ES SHOR tW A Y ROAD, BE LMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



CONNECTORS 



i :■!':■: ji' D-Submintatura Plug ....... S2.95 

DB2&S D-SubmlniatMf* Socket ./;■'., S3. 50 

D2041S-2 $craw Lock Hd*r. (.21 DB2SS/P 2/S.09 

DS5122S Cow for DB25P/S 51.75 

22/44SE P.C, Edg< 122/44 Pjn> $2.95 

UGaSj'U BNC Plug $1.79 

UG35/U BNC Jack ,.,... $3.79 

UG175/U UHF Adaptor ;i ,,,.,1,41 

SQ239 UHF Panal Racp. ......... $1.29 

PL25« UHF Adaptor $1.60 

a L259 UHF Plug. $1.60 

:■. 2B0/U BMC Plug S1.79 

UG1094/U BNCBulkhBwlRwrp il.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 Svewm to 1BK- 
Kii Comal eumplata witb; 

*B«*. MMG290 4UPD416/411B] iSKDyn. Rami [ a NS 

* Oacurrpantaiton for Convarston 

TRS-1GK2 'IBONS $29,95 

TRS-16K3 '200NS ...,;. $24^5 

TRS-lpK* '25QWS $19.95 

JE610 ASCII 

Encoded Keyboard Kit 

Tha JE010 ASCH Kavtward Kit can b* inwf a cacf Inmo 
twdjie any compuiBr avitam. Tba kit cum»g camplpta 
with an Induitrifll gg-aoa kayboa^O aw Itch pgaambly 
(S2-Kay*l, IC't, Kcitai*, cOhrtactor, aJactrc nlc eempo- 
runti and a dOubl a-aldacl primad wiring board. Tha 
kaybOBrd aggamtily raqulrai +6V 150mA gnu -12V 
? IDnA lor opararEan. F^aaiurai; SO kayiDanarata iff a 
120 character*, upper and Lowaf cata ASCII sat. Fully 
buffafad. Tsvo uaar-daflna kcyi provldad for cuitom 
apptlcatlontk Capa lock rpr uppa r cgiaon |y qlpba ch a fac- 
ta n, Utillioia 2370 (40-Plni} antodaf rand-only memory 
chip- Output! dlractly compailbla with TTL/DTL or 
MOS logic arrays. Eaiy initf facing with a 10-pin- dip or 
IB-pin. edge connactor. Slza: 3y.'"H n tA>i' r W iBV'D 

JE610/DTE-AK .^'■""SB,™ ...S1 24.95 

.rein I"* K-Key Kayboaro, PC Board, * -,* nt ~ 
JtO IU Mt It ComponanU (no caut . . . .ajp / ot.UJj 

K62 ez-Kay KaybOard (Key.bt.jnc only] - - - $ 34.95 

DTE-AK [can anly-J»"Hxli"Wiit'A"0)$ 49.95 

JE212 - Magjtiva 12VDC Adapter Board Kit 
US'.'f'. 7 . for JE610 ASCII KEYBOARD KIT 

Prowidet -12V DC from incoming WOC . , $9.95 

JE600 

Hexadecimal Encoder Kit 

FULL 8 BIT Bb \ 

LATCHED OUTPUT fM Bajlak \ 





Tha Jt&QO CrteoOar ICayboard Kit prouldai twoaaparai* 

haKBdaclrnal d Ig I Ei pr oducad 'Torn aaquantial key antrlet 
tO flUOW diract prflnrgmmmy for S bit m I q.r oprotatWOf 
or B-bit memprY circuit*. Thraa adidptloitel kayi era pro 
vEdad for um oparBtlorta with onm having a blitabla 
output aveltabla. Tha output* Bra latchad and <nonllor*d 
wlih 9 LED readPuti. A1aa Jncludad lua key antry atroba. 
Faaiur**: Full a-bii latched output for mrcroprc cajaOr 
uaa. Thraa uaar-daflna kayi wFtb ona balng btitafaia 
cparation. Oabounca circuit prtivldad for All 19 kaya. 
9 LED raaJti-jti to varlty anirlal Eaiy JnlprlaClhg wHN 
itandard IB-pin IC connactor. Only +SVDC required 
for oparatlon. $i;*: 3Vk"H x B VW K flV'D 

JE600/DTE-HK lt$£££m££i .. ..$99.95 



$59.95 

K19 Is-Key K*yaoird (KqybojTd onlyj $14.95 

DTE-HK tc»« only -3Vi"HKJfa"WJd*'-D) 544.9 5j 
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BILLET ELECTBSIICt ™m™™» 






I Sound Effects Kit S1B.50 




D*njrwd iiftiftd 

tMrwTT h«n« chp m 

board pror-daf bMii Hjd u imi 
[hP i-vntthea nd poll la 
prog"**!* i'h# tWkji torn- 
t»n*£ «T4 -PHt** St -F QkJ im*. 

vr.o NaiiE. Om S*m. md 
Er.f-jpe Cco'tc e A Quid Op 
Amp IC 4 uMd 10 implamWH 
an Adiuitj&H PulH QfOWl- 
lor LmI £:cmpjrj-oi and 
MuKipMn tK liilc for mn 
fWi WrtKI*lT Tin 3 *" * 5" 
PC BOVd ■fitm* I pi c:o!t C* 
■ran. 19 pup* "of law addad 
'Circu<1'y Eni*r program mad 
10 duphictll Ejatarlent. 

Hmj r OoAty IktH Tf Kft*. or 
■Impat pn i/ilinale riiiTibt* ol 

Oth>tf- faunae 'h* unit hll j 

n-.ji».s-- ad *pp|uMI ■±m T>-r 

li» onw include* HI pint 

trti ami daiaiKrd 74477 Chrp 

nim an ■ w'batltry (ne( ireTudMi On beard 

III dr'r. ■ imir jp*#tn dLiacfly. at -he unhl cm b* 

VQur Uareg wllh iKrrdibri mul'ir ,'*>=Eifccr not 

iitclwfed}. T-MT7 hi hndudvd. AMillHe leptrBtehr For 13L1B H(h. 
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j 7 Watt Audio Amp Kit $6.9$ 



SHALL. SINGLE HYBRID IC AND COMPONENTS FIT OH A J ' 
x 3" PC BOARD (INCLUDED). RUMS C-H 12VDC. QR EAT FOR 
ANY PflOJCCTTHAT HEEDS AN INEXPENSIVE AMP. L£»S 
THAN 3"fc THD £ 5 WATTS. COMPATIBLE WITH 5E-01 
SOU MP KIT* 



Doomsday Alarm Kit $995 

If you have 1? oubJe sicfipmn ancj you would I Ike the rwtot 
the rwigriborhootf to ihara your mi»ry then this Ii ii la kit 
will be few you! Th-a-ra- is no way to sccurstslydfriGri&e ihe 
unearthly howls, screams and lores thst come oliI ol i his 
kit. Four separate lone oscMlalors ire mixed, cancelled 
and stepped at a varying rale. TO Walls ol crazy sounds. A 
greal fun kit or S practical burglar alarm Gompdele wilh 
PC board and all necessary componenlB less speaker. For 
6-12 VDC. ORDER DA-Q2. 



% 



He 1 *'- 5TZ Time Zone Clock Kit 



Mleroprocessor/T-lOM clock kll keeps local lime f(2 hour 

rormat). arid 2 world lime *0n« (24 hour FJonniL); Largo 

ORANGE readouts 10 mm to timer Hot HAMS- Camps 

complete 1 wiih attractive plusllc case and wailplug XFMR 

* D«g1 [lux. nun . MC) - OutfOr XTAL T.mtbIM 

• 3 Time Zwnt iSeledaBie) * BeLlery backup 

F«ath*ru>>tn ffdnt ftanal * Dually loMer rrji'Ed and 

i* :-hr -. pttfKf PC twird* 

Second! h tH'-'Hgnj ieHu<* $54, + JO 



[214)278-3553 




SEE SPECIAL WINTER 
PRICES BELOW 
TIM 
Super MbiIc 
Maker 
KEVW0N1 

«Z4-9S 

(Sailc Kit) 



Now you cm pity hun-d rijds. g1 jongj uiinn LhsBullct Super 
Uupic Maker The unit future* a thigh* l-dory 
prc-grammad mltfOpfOttlHr IC 1ha1 eomM rtith 20 pra- 
profl ■rtirnnisdj short tunes By adding Eha iddil tonal PROMS 
(27XH'a) the system can be expanded lo pliy up lo iDOd 
nelee per PROH. JuSl Itiink . A compKl faKlronic 
■nslrument that will pipy do:*ns, hundred* or tr*e.n 
thg-usanUs ol selection; ol music The kh cornea with *• 
■ledlronk: cemporventi lleti the PROH), and a drilled, 
pi ».ied anrj tcrmvifrd PC EJovd which measure! 4" x 4K" 
Thth 7 watt pmpUlMjf lection 4 on lha svne PC board and 
drives an e ohmspe*Xer|no4includediL from ewhispar to 
car aptming volume Smceiheu-nii workl on 11 VDC c r 1" 
VAC . ■.eh.irld tr poujble ooofalion is possible. What do 
Jo« o*l toi ta*,SS? E**fythHng but a speekaf, 1fan*torrn*r, 
cm*, .wttchei, end PRODI. Additional 270fl albums 
conlamlng popular lunM are Available Tor tt.A5«ach or you 
canproGram your own PROMS using Inlormallon provided 
with vc kn inairudion* Lnis or avail KbifrPHCbl albums ao 
iviifable- on roqu#s! fNatA LSmt pity* tltcUomc mm it on* 
nolt ii a timm, rf a not poixibre To pity cnorcti or m meVooy 
*j(A Aarjnoiny Mirrwtttntouity.} 
a Envelope control gives decay to notes 
* On bosrd innrerlef allow* single "OlEaga i + )2H operation 

OPTIONAL ACCESSORIES 
nip Switches (One a pos , One 5 pes) ?-00/**t 

(Can be tSredly aaldered 1o PC Bd lo access 1unes|i 
RcHsry Swrtetus Two S position 2.10/hI 

(For remole whing lo PC 8d Eo eccees lunae) 
ATlr*ctlve Teri PCmUc Cat* US 

Weflpiug Tran ■ rntmaf 3.0(1 

(For operation on 1 17VAC House voltage) 
SPECIAL WtNTER PRICES 
Suf-ar Muik Maker wttr< ease and two S-paarikon fotary 
iwttcnei sSJjfln 

3 Super Music wrth one 2719 KXI WOW rated wnfi 

H3¥*r JO wlectiofn ot mwiikMuii nu»K J fSOO nelee] tfj nq 
J "h* Whole B»ti oi Waii' n * ceee end s-riches. (39 K 
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ORDERING INFORMATION: 
CtH or Wrtt* For Ft** Cafa/ofi 



* SI. CO KAMDLHK1 ON ORDCPIS UMOiA I1PO0 
I VISA, HC CARDS Ofl CHECK 

« ApO K fOH SHIPPING 

* TEXAS RiEStDENTS AOD 9S BtATt S^LCS TAX 

I ALL FOREIGN ORDERS ADD ijs r*On 5H1PPIN0 
|C,l.r.A[>A fSS) NO FOREIQN COD'S 

* CALL [3/14) 27B-J5S3 TO PLACE CREDIT CARD OR COP 
ORPSR 
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FREE! 

1982 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 

Send tor our Free catalog and become a 
member ol our exclusive Pak. Our r . 
members receive Poly Paks' 
exciting catalog several 
limes a year. We ofler: 
Penny Sales, Free 
Premiums and Low, 
Low Prices on a wide variety of - 
Electronic Products such as Computer Periph 
erals. Integrated Circuits. Speakers. Audio 
Equipment, Rechargeable Batteries, Solar Prod 
ucts. Semiconductors, and much, much more! 
Take advantage of our ZS years as America s 
foremost Supplier of discount electronics 



RUSH ME YOUR FREEOISCOUNT CATALOG! 
NAME: 



CO 

y 

O 

tr 

H 

o 

HI 

111 
g 
o 
< 

fX 
120 



ADDRESS: 

CITY: 

STATE: 



_ZIP: 



CLIP AND MAIL CO U POM TODAY TO: 

POLY PAKS, INC. 

P.O. Box M2, HA-2 

S . LYN MFI E LD , M A. 1 »0 (6171245- 3828 
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ELECTRONIC KITS FROM HAL-TROHIX 

2301 P1HZ do*n CONVERTERS. TONES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2 BOO MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE- CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dlali type 
or coffee can type depending on the 
signal strength in your area. ) 
2304 MOD 1 (Basic Kit) S49.95 

IWcamiM 

2304 MOD 2 (Basic / Pre-amp) $59.95 

[tachidee eeM A BHauje) 

2304 MOD 3 (Hi-Gain Pre-amp) $69.95 

POWE^SUFPLV'FOrEITHER MODEL ABOVE IS 
AVAILABLE COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER. AMENNA SWITCH AND 
CONNECTORS (Kit) J24.95 

Assembled $34.95 

Slotted Microwave Antenna For Above 
Drjwnverters., - S39.95 

"preamplif'ers* 

HAL PA- 19 — 1.5 mhlto 160 mhz. 1Mb gain operates 
on 8 to 18 voits at lOma. Complete unit $B.9S. 
HAL PA- 1.4— 3 mhl to I A ghi. 10 to 12 db gain oper- 
ates on 8 to IB voits at lOma. Complete unit $12.95. 
(The above units are ideaHor receivers, counters, etc.) 



16 LINE Touch tone decoder KiJ c «iIH 

P.C. BOARD AND PARTS ,.$by,ys 

12 LINE Touch tone decoder kit with 

P.C. BOARD AND PARTS $39. 3b 

16 LINE Encoder kit, complete |ITB 

CASE, PAD AND COMPONENTS ,.,,$39,93 

12 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ..,.$29. 3b 

HAn""m"oTHER KITS AVAILABLE 



Hal-Tronix 

P.O. Sox 1101 
hMIhgoM. Ml 4419S 

MHnmuniMHUHIWtUHtTPMiEinrT 
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FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Modal AS01 Power Amp 
' Pure Class A Z5W + 25W 

• Switchable to Class AB 100W + 100W 

■ Switchable to Bridge Class A 100W mono 

* Switchable to Bridge Class AB 3O0W mono 
" Frequency Response 5-200KH* (-1dB) 

" Signal-to-Noise Ratio 120dB 

" Non-magnetic Chassis 

" "Out-board" comprehensive protection 

circuitry 
' DC circuitry with limited use ot NFB 
' High Efficiency Fluid Convection Cooling 
' THD under 0.007% 




$299.00 



Model A502 DC Stereo Control Center 

• Direct DC coupling from Input to Output 

* DC servo circuitry 

• Cascade FET Input in all stages 

' Separate Moving Coil HIAA amplifier 
' Distortion below 0.005% (3V) 

■ Max Output 15V 

' Frequency Response 20Hz-20KHz ±0,2 dB 

* Maximum Phono Input 

MC = 16mv RMS (1KHI) 
MM = 270m v RMS (1 KHz) 
" Built-in Headphone amplifier „_ ___ „ 

■ Relay Output Muting $349 00 




$349.00 



Model A1033 Integrated Tube Amplifier 
' Latest Japanese Design 
' Distortionless Output Transformer using 

special winding techniques 
" Most circuitry on PCB tor easy assembly 

and humfree performance 
■ Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 
[near class A performance) 

• THD under 0.4% 

" Frequency Response 30-30,000 Hz (-1dB) 

• Separate Pre-Out and Main-ln „_ _„, „ 

$499.00 



(•(•(• '* 



mf-- ' ■.'■■■■rrT 



.• S'4a s 



$499.00 



Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 



§pecra! 



2SC1308K 2SC1308K 2SC1308K 



POPULAR HOREONTAL^JUTPOT TRANSISTOR 



$060 

A ^M (10-99) 




$029 

( (100-up) 




1500V 7A SOW— This original Sanyo 
transistor replaces most horizontal 
outputs in the market today. 

Exact Replacement Semiconductors. Now for a limited 
time you can take advantage of quality replacement semiconductors 
at a special introductory price. Sale ends April 1, 1982. Minimum 
order 10 pieces. 

ERS 154 $ 1 2S 

ERS162 $ 3 90 

ERS163A ... $ 2F° 

ERS 165 % 2*** 



ERS 123A....28* 
ERS 128 .....95° 
ERS 129 90° 



ERS 238..... $ 3 40 
ERS 283 V3P° 



ERS 712 



The Professionals Choice. Why pay more 



for others when you can get QUALITY replacement 
semiconductors DIRECTLY from MCM? Each ERS 
semiconductor is backed by a TWO year warranty. 







distributes ERS semiconductors 
as well as thousands of electronic 
parts you use everyday — at 
prices that are too low to pass up. Z Japanese 
and American semiconductor listings by the hundreds! [ CATV 
Supplies □ Chemicals and solvents for the technician □ Replacement and 
original speakers for hi-fi and musical instrument reproduction f I Ceramic and 
magnetic replacement cartridges [I Connectors Q High Voltage Triplers L Test 
Eguipment < Video and Audio Replacement Heads. 

Call MCM toll-free to place your order and ask for our latest catalog. 



CALL OUR TOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY! 



1 •800*762*4315 1*800*543*4330 

Ohio Watts Line National Watts Line 

858 Congress Park Drive, Centerville, Ohio 45459 

Business Office 1-513-434-0031 
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VIDEO 




36 Channel Up Converter 

for TV & VTR out vhf to uhf 

1-3 pieces 

*29£ 

4 pieces & up 

£f§ea. Model V5736 

O Allows complete programming of VTR 
O Watch or record any combination of 

standard or Pay-TV programs 
O Receives Midband and Superband 

channels on UHF 
O For Beta/VHS type recorders 

BRUCE 37- Channel 
Wireless Remote Control 

TV Tuner Commander 500 

1-5 pes. 

'109!. r 

6 pcs.4 up 

$0095 
9«fea. Reg $199.95 

O For all channels; for all TVs 
O Red LED channel readout 1-99 
O Master power switch and fine tune 
controls on remote O Easy to install 
Scan channels up and down 




1 




TTEKNIKA Wireless 
Remote Control TV Tuner 

s 109i 5 

Reg.S169.95 

Model 630 1 
O Easy to install; just 4 wires 
O Electronic channel selection and 
indication. VHF: 2-12, UHF: 14-83, 
O Ultra- Infrared Beam Control 
O Master power switch 

Video Control 
Center 

Model VTS-157 



^9 



95 




O No need to 

change cable to access input to TV set 
O One output; 4 inputs 
O No AC power required to operate. 
O Auxiliary input and output 

CATV 30-Channel 
Remote $7Q95 

Control Model RSC- 8C I Sj 
Consists of 2 unfts: remote control channel 
selector with fine tuning, ON/OFF switch; 
and converter body. 

TV Accessories 

7002 2 Set VHF/FM Amplifier $ 9.95 ea 

7004 4 Set VHF/FM Amplifier S 12.95 ea. 

Coax Accessories 

DCS-A/B CATV/MATV Switch S9.00 ea. 




855 Conklin St. Farmingdale, N.Y. 11735 



■ Master Cfca/ge 

■ Ban kAmeri card 
a VISA * GOD 

■ Money Order 

■ Check 



ADD FOfl SHIP PI KG 

»*0 INSURANCE COD' l llttl 

is i zse.w . s <st 

1211. DO In 5M.M . IM 

SOI. BO hi 7H.M ISO 

791 00 U 1000 (W 1100 

peer 1090 W 12 SO 

N.Y. State residents add appropriate sales tax 
Minimum order $25 plus $4.50 shipping and handling. 

TOLL FREE (800)645-9518 



. in N.Y. State call 15161 752-0050 . 




DEVICES 



- PHASORSFSHOCKWAVE - 



PPF-l PNASOR PAIN HELD — is being Jested by Gov ■ t for not controf Scon 
te com* wooer wtipans icslriclions is in infernal machine fjsiiy hand held 
HjrarWJS —tl SI mill rj screlan SOLD ONLV FOR ANIMAL CONTROL 
PPM PLANS J1S.00 

IFG-3 INVISIBLE PAIN FIELD GENERATOR - Produces d-iKlem Ic'd 
& moderately intense pain to lower hack ol head up 10 S0 11 Cigarette pate. ir«d 
enclosure ts easily h-drjen I 

ipo-3 Plans »7.m ipg-;<k Kit 1 55.50 

I POSH ASSEHBLEDFOBANIMALCCDIIBOL . 144. SO 

HllG-1 HIGH POWERED ULTRASONICGUN - Product! OKKImnal IM 
cos cl Muni pressure energy al 20 ■ 2* Y Hi Hand- held intended 1or lap use 
HUO-1 PLANS I10.M 

LASS US 

PARTICLE BEAU WEAPON PLANS. $15.00 

LHP-2 BEGINNER VISIBLE RED NON-HAZARDOUS OPTICAL 

DEVICE AdiusUPIe oulse 

LHP-2 PLANS (7.00 LMP2K KIT t3».SC 

LF-3/LPJJ-3 LASER PISTOL AND RIFLE COMBINATION - Til Hills 

0! ("iiiiied energy 

LP-M.RG-3 PLANS S1D.00 

LKJ-l VISIBLE RED LASER GUN lor holograstvy. special (llKts. cloud 

writing, etc 

LGU-1 PLANS J10.00 

LCI BURNING/CUTTING C01 LASER- 10-40 wailiconlinijoui. 

IC-t PLANS 515.50 

31,15 1 WELDING/DRILLING RLIBYIVAO LASER, intense ISO 

BUB-1 PLANS tIS.OO 

HPS-1 HIGH POWERED PORTABLE ENERGY SOURCE FOfl 

LASERS S MAGNETIC WEAPONS Kplodrng wires, shock wayrts. elc 

HPS-1 PUNS 10.00 HPS-1K KIT M9.50 



- SECU RITWERSONAL PROTECTION - 



INF- 1 . INFINITY TRANSMITTER — Uses telephone lines lor seleilme norm 

or office listening while away on business or vacated 

INF-1 PLANS *1S.M 

3 ■ J SEE I N THE DA RK — Device, icr.Q r ange S DA PLAN 5 * 1 0.00 

vWPM-5 WIRELESS TELEPHONE TRANSMITTER— Laaarmut 

VWPM.S PLANS )I0.00 VWPM5K KIT (34.50 

FBT-7 WIRELESS MICROPHONE - Extended ranne 

FBT-7 PLANS 17.00 FBT7K KIT 131.50 

ROD- 1 fTT-6 ELECTRONIC TRACKING A NO HOMING DEVICE — 

HOD-UTTS PLANS JO.00 HOD.1KTn.0K KIT MS 50 

TAT-2. TALK AND TELL — Device records telephone when in use 

TAT-2 . PLANS JS.OO TAT2K KIT 114.50 

PSW-3 PHASOR STUN WAND — Produces energrr caoahfa ol burning flesh. 

Inlenoed as a last resori pe'sonfit: defense weapon 

PSW3 PLANS ta.00 PSW-JK KIT 159.50 

Send for Iret oalalog oaicrlplieai el iImvi rlent. ajtx end parti, plus hundred 

mete. Wi acta pi Master Charge ant VISA or when meeting send cheek er mtety 

order te; 

SCIENTIFIC SYSTEMS 

DEPT.RB BOX 716. AMHERST H.H. 03031 
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MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

Botlary Clipi A Ho-!d»rs 

CablftStli Conntctori Capacitor* 

Displayi, LED Fui*J Jackl 4 Plugs 

Knabt Lomps P oi #nf i a m a I in 

RF Colli Raldyi Roiiitars 

Swttchvi Sflmiconduclciri Stpsaktrt 

Tesi Equipmtflt Tronif ormin Toali 

Wit* A Cabl* 

VIM STOCK What w* <■§■!■» I 

* i<t\*i and CieV D.-A • <■■:-.* end Moil 

Open Prfan 6 <X>a m \tST$ Onlmtl Wmhttrm 

• THRKCOA, VfM, • Dv*« IO.&M 

M call el I C\i a If* D 'io' + r.n 

ICf>*fi Accjurtu A'.inlQtiliJ 1 1 r r- : in SioeI 



MDUSER ELECTRONICS 

11413 WOOOSIDE AVE SAMF.E CA 92071 
PHOME: i7l4'Jj'5.?2.3:- T • > 910-331 - 1 |7i 
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SIMPLE SIMON ELECTRONIC KITS, Inc. 

7+11 SWD PARTS KITS 



MITSUMI 

VARACTOR 
UHF TUNER 

Modal UES-A56F 

$34.95 

Fnq. Flange UHF470 - S33MH: 

AntHna Input 75 ohms 
Clam* 14-83 Output Chamri 3 



m jh KtceiniD* 
1 iTI-SW Vmc1« UHF Tuner. Midri UE5-A55F . 
7 C81-SW Pmrted Crrtuii Brtinl. Pn-EieW 

3 TP7-SW PC.B PrrttimrmrlKi. 1-20K. I -lit. mJ 

5-10K otimi. I-pett; 

4 FR35-SW Keilslgr Krl. n Will. S« Carbon FCtn. 32- pieces . 

5 P71-SW P»nr Transformer. PRf.l 1 7I7AC. SEC-24»»E. 

75Dma B.H 

S PPJ-SW Pird Monnt Pntiimonnteo and Knola. 1-1KBT 

■nd 1-5KMT WSwitlll Mi 

7 SS14-SW PC's 7-pct. Diootf 4-pcs, Reoirfitari 2-pcs 

Heal Swk 1-pin H.1B 

9 CE9-5W Eleciurynr. CipacilK Kil. S-piecei [.IB 

9 CC33-SW Ceranac TJu> Ceoaciter Kil. 50 W.V., 33-oIkh 7 SS 

10 CT-SW Varicle Ceramic Tmnmir Oapadler Kit 

5-65oH. e-piecai S.IS 

11 Lt-SW DolKfl. ISmfii 7-pjecii. lljiht l-oiece Ipmrxinrl 

«ljci«=| wA 1 T37-12 Firrile Tseroid 

Cori vnHi 3 h. dH »26 wue 5.00 

12 ICS-SW I.C. Soeketi. Tn mlai. l-pni S-pieui 

and U-piri Z-pbxn . . 1.95 

13 SK-SW Speller. 4<B" Oval mi PnpuncM 

Wrmd EneJenira II <i \ 

14 HISC-SW Mac. Pam Kit Inchian HarcVian. (B/32. 1/32 

Null. 8 Barn). Hookup Wit. In! leims. DPOT 

Are. Switch. Fum, Funhoklei, etc. ...... - . . l.li 

*•■ ou.i., Ail ii.„, (i lb. u], tm.i Pn,, i ami 



UHF ANTENNAS and ACCESSORIES 



ZYZZX 

IHF-UHF WIDEBAND 
ANTENNA AMPUFlEi, 

MODEL ALL- 1 

SO MHz — 900 MHz 

12dB GAIN:- o.sdB 

A Revotationary Now 

One Stage HYBRID 

1C Firoadbaod dAmptififlr 

Th it unit is not available anywhere else m the world. One unii 

larvea many puipmen and is available in Kit or Assomble-d 
fofm. IijimI Far outdrjQr or indoor use. I n put- oiii put impsdanc* 
tt 76 ohm 5 Ampljlier includes leparate ca-stx feed power 
supply. Easily isssomblod in 25 minutes. No coils, capacitors 
etc. To tuns or adjust. 

ALL-1 Complete Kit plus Power Supply ..,,..„, S24.95 
ALL-1 Assam bled /Tested plus Power Supply S34.95 

INTRODUCING OUR NEW 
14 ELEMENT — 14.5 dB GAIN 
YAGI ANTENNA 





1-3 YarjiAmnnil4 5iB,75t««n,<:r»»i60-SS - . ttlJI 
STVA-I YagiAieema. 14 5*. 7$ ohm. Chen 44-S2 . . ttlM 



|^ STVA-2 ra»4jieii»11.5riT5i»i^Ch*20-»....lt» 

KtV»/U 7S onn Low Lob Con Cable I .12 p/tl 

Mt Coanal Cenaadan. n .31 

HT-1 Soadel IK JS-301 ghn Maermg Tnnelormif. ea IjW 

Ml-1 MVHrTSewieiejndW-ieHF^MAniernaAjTeaataia . .. 2415 

Ul-1 HVBFBCWiMjaridVHF-llHfTMAil. An* AvHalM . . J4.»S 

Weil Ondor Only — Sejnd Check or Monay Order To: 

SIMPLE SIMON ELECTRONIC KITS 

Col it. Orders: 

3871 S. Valley Vmv, Suits 12, Lai Vugni, Nenrada 891 03 

Tol; (702) 322-B273 

All Osher Orders: 

11860 S. Hawrthomei BW, Hawthorne, Csttf. 90250 

Tol: (213)676-3347 

Minimum Order: SI 9.95. Add 1 0% Shipping and Handling. 

For Order* over $40.00. Add 5%. Catalog $1 .00. 

— VISA and Mastercard Acceptable — 



Belmont, California 94002 



One-Stop Component Center® 

This is a partial listing of over 600 items available 
from 600 authorized Jim-pak Distributors: 



7*00 2/.S5 

7402 2/.S5 

T404 2/.S5 

7406 2/1.19 

7407 2/1.19 

7408 2Z.89 

7410 2/.S5 

7414 . ■. 99 

7417 2/1-10 

7420 2/.S5 

. . . .1.19 



TTL 



7447 
7474 
747S 
7476 
7485 
74B6 
7489 



.69 
. .79 
. .69 
. .1.19 
.2/1.19 
. 2.99 



L 


fflfftn 


7490 . 


.85 


7493 . 


86 


74100. 


2.25 


74109. 


2/1.19 


74121. 


69 


74123. 


99 


74150. 


1.95 


74154. 


1.95 


74157. 


99 


74161. 


1.19 


74164. 


...... .1.59 


74174 . 


1.59 


7417S. 


1,49 


74192. 


1.19 


74193. 


1.19 


74367. 


..... .99 


74393. 


. . . . . .1.96 



POTENTIOMETERS 



=4 



2 W»tt O 70"C 

7/8" Slotted Shaft 

Linear Tapor 

IK, SK, 10K, 25 K. 50 K, 

100K. 1 Mag 

CMU $2.95 



■**"**!- 



imgg 



3/4 Watt @ WC 

15 Turn Pot. 

Linear Taper 

100 Ohm, GOO Ohm, 

IK, SK. 10K. 50K, 

100K. EO0K. IMtg 

830P $1.79 



5-WAY DC VOLTAGE ADAPTER 
With Universal Plug & 9V Battery Snap 
Selective voltage: 6,9,12VDC. 
Pol. selection (+;-). 6" 
line — adapter to 
plugs, 6" line — 
adapter to batt. snap, 
120V/60HI. 300mA. 
DC6912 $9.95 




fflP CMOS 



4000 
4001 
4002 
4006 
4009 
4010 
4011 
4013 
4016 
4017 
4018 
4020 
4023 
4024 
4027 



.55 

.55 

.59 

1.49 

.79 

.79 

.55 

.79 

.79 

1.39 

1.39 

1.39 

.49 

1.19 

.79 



4O30 . 

4040 . 

4044 . 

4046 . 

4047 . 

4049 . 

4050 . 

4051 . 
4066 . 

4069 . 

4070 . 

4071 . 
4081 . 
4093 . 
4511 . 



.75 

1.79 

1.39 

1.95 

2.75 

.79 

.89 

1.59 

.95 

.69 

.75 

.69 

.59 

1.19 

1.95 



REPLACES THE TELEPHONE RINGED BELL WITH 

A SELECT/ON OF 30 FAMILIAR TUNES 



aaaaaat*- A^T^^^fc 



$fe 



Telephone PT030 Wall Jack 

FEATURES 
Replaces monotonous telephone ringer bell. Easily connects 
to arty standard phone. Use alongside regular phone or replace 
remote ringer elsewhere In building or outside. FCC approved. 
Use on any phone system — worldwide. Use different tune to 
identify extension phones. Microprocessor controlled. Adjust. 
vol, control and variable tune speed control. Operates on 2-9V 
batteries or AC Adapter (not Inclj. 

PT030 Phone Tunes $49.95 

AD30 AC Adapter , $8.95 






CONNECTORS 



JCJLJLJLJLJ 




DB25P D-Submlnlature Plug 3.95 

DB25S D-Subm I mature Socket 4.95 

DB51225 Cover for DB25P/S 2.25 

22/44SE P.C. Edge 2.95 

UG88/U BINC Plug 2,19 

UG89/U BNC Jacfc 3.95 

UG175/U UHF Adapter .59 

S0239 UHF Panel Recp. 1.49 

PL258 UHF Adapter 1.95 

PL259 UHF Plug 1.95 

UG260/U BNC Plug 2.39 

UG1094/U BNC Bulkhead Recp. 1.49 



JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies providesthe user unlimited applications 
for IC current voltage requirements. The supply can 
also he used as a general all-purpose variable power 

supply. FEATURES: 

* Adjustable regulated power supplies, 
pos. and neg. 1.2VOC to 15VOC. 

v - 1 • Power Output (each supply) : 

5VDC @> 500mA, 10VDC@> 750mA, 
12VDC@> 500mA. and 
15VDCts> 175mA. 

* Two, 3-ierminal edj. IC regulators 
with thermal overload protection, 

* Heat sink regulator cooling 

* LED "on" Indicator 

* Printed Board Construction 

* 120VAC input 

* Size: 31/2"w x 5-l/16"L x 2"H 

JE215 Adj. Dual PowerSupply Kit (as shown) . . $24.95 

(Picture not shown but similar tn construction to above) 
JE200 Reg. PowerSupply Kit (5VDC, lamp! . . $14.95 
JE205 Adapter Brd, (to JE200I t5,±9 & ± 12V. . $12.95 
JE210Var. Pwr. Sply.Kit, 5-15VDC.to1.5amp. . $19.95 




DESK TOP ENCLOSURES 




DTE-8 (Pictured) .$31.95 

DTE-11 (Pictured) 34.95 

DTE-14 (Pictured) 36.95 

DTE-HK (Case for JE600) 47.95 

DTE-AK (Case for JE610) 52.95 



JtjjfjL Sun Power Your Electronics! 
WF SOLAR CELL PANEL KIT 



fflfp LINEAR fflP 



LM301N. . 
LM305H. , 
LM307N. . 
LM308N. . 
LM309K. . 
LM310N. . 
LM311N. . 
LM317T. . 
LM31SIN. . 
LM319N. . 
LM320K-S . 
LM790ST . 
LM7912T . 
LM7915T . 
LM3BK. . 
LM324N. , 
LM337T. . 
LM339N. . 



.59 
1.39 

.75 
1.19 
2.25 
2.69 
1.49 
2.29 
2.95 
2.95 
2.25 
1.7S 
1.75 
1.75 
5.9S 
1.29 
2.29 
1.29 



LM780ST 
LM7B12T 
LM7315T 
LM380N. 
LM384N. 
LM55SN. 
LM556N. 
LM565N. 
LM566N. 
LMS67N. 
LM723N. 
LM741N, 
LM131QN 
LM145SN 
LM148SN 
LM1489N 
L.M1800N 
76477N. . 



1.75 
1.75 
1.75 
1.49 
2.49 

.69 
1.49 
1.9S 
1.95 
1.79 

.79 

.65 
2.95 

.99 
1.59 
1.59 
4.49 
3.95 




• Output: 10VDC, to 100mA in Series 

SVDC, lo 200mA In Parallel 

• Panel may be easily connected for 
Series or Parallel out 

• Over 11 square Inches of active cell 
surface 

• Voltage Una tap @ 0.5V increments 

• Provision for charging batteries 
■ Overall panel size: 

4%'IjWH X Vi"D 



The J E305 Solar Cell Panel Kit contains 20 ea. aolar cells. On. 
the panel board are power line tape which allow the user to 
select voltages (1 voltage at a time) from 0.5V DC to 10V DC. 
The applications of each panel can be further expanded by 
coupling additional panels in series for more voitage or In 
parallel for more current. The premium grade solar cells pro- 
vide the current necessary for the operation of most portable 
transistor radios, small battery powered cassette tape 
players & unlimited experimental solar projects. 

JE305 $39.95 



LS Schottky WW 

74L500 55 74LS109 . , . 

74LS02 55 74LS123 . . . 

74L.S04 59 74LS138 . . . 

74LS08 55 74LS139 . . . 

74LS10 55 74LS154 . . . 

74LS14 1.09 74LS157 . . . 

74L530 55 74LS161 . . . 

74LS32 69 74LS174 . . . 

74L.S38 69 74LS175 . . . 

74LS42, .... 1.29 74LS192 . . . 

74LS47 1.29 74LS193 . . . 

74LS43 1.79 74LS221 . . . 

74LS73 75 74LS244 . . . 

74LS74 69 74LS245 . . . 

74LS75 75 74L.5367 , . . 

74LS85. .... 1.49 74LS374 . . . 

74LS90 6$ 81LS97. . . . 

SOCKETS 



, .75 
1.49 
1.29 
1.29 
1.95 
1.19 
1.29 
1.19 
1.19 
1.49 
1.49 
1.49 
1.89 
3.49 
.39 
1.95 
2.29 



Low Profile 



8 pin LP 
14 pin LP . 
16 pin LP. 
18 pin LP. 
20 pin LP . 
22 pin LP. 
24 pin LP . 
28 pin LP . 
36 pin LP . 
40 pin LP . 



2/.S9 
. 2/.S9 
. 2/, 79 
. 2/.B9 
, 2/,99 
.2/1.09 
. .79 
. .82 
. .99 
. 1.19 



Wire Wrap 
14 pin WW tin .75 
14 pin WW gold 1.09 
16 pin WW tin .79 
16 pin WW gold 1.19 
24 pin WW gold 1.69 
40 pin WW gold 2,75 
14 p. plug/cover 1.29 
16 p. plug/cover 1,39 
24 p. plug/cover 1.95 
Also.TrteMolexLine 



DIODES 

IN751 . 
IN757 . 
IN11SS. 

1N3600. 
1N4O01. 
1N4004, 
IN4007. 
IN4148. 
IN4733. 
IN4734. 
IN4735. 
IN4742. 
IN4744. 



& TRANSISTORS 

2/.S9 2N2219A. , . .2/1.19 

2/.S9 2N2222A. . . . 2/.B9 

2.69 2N2907A. . . . 2/.B9 

S/.99 2N3055 99 

4/.S9 2N3772 2,25 

4/.69 2N3904 2/.69 

4/. 79 2N3906 2/,69 

1Q/.99 2N4401 2/.79 

2/,69 2N4403 2/. 79 

2/.69 2N5129 2/. 69 

2/.69 2N5139 2/,69 

2/.69 2 N 5210 2/.T9 

2/.69 2N5951 2/1.29 



CAPACITORS 

Dipped Tantalum ELECTROLYTIC 



lmfd@>35V 
.47mfd©35V 
lmfd@35V 
2.2mfd@25V 
3.3mfd @26V 
4.7mfd@>25V 
10mfd®25V 
33mfd@25V 



2/, 89 
2/.B9 
27.89 
2/1.09 
2/1.19 
2/1.39 
1.19 
3.95 



100V MYLAR 



.001- .01m fd 
.022mfd 
.047m fd 
.Imfd 
,22mfd 



4/. 79 
4/.S9 
4Z.99 
4/1.19 
4/1.29 



lmfd@50V 

4.7mfdi>50V 

10mfd@50V 

22mfd®50V 

47mfd@50V 

lOOmfd ®50V 

220mfd®S0V 

1000mfd«25V 

22O0mfd@16V 

50V CERAMIC 
10 pf- ,022m fd 4/.S9 
.047 mfd 4/.69 

.lmfd 4/.T9 



3/. 69 
2/,59 
2/.69 
2/. 79 
2/.S9 
.59 
.69 

i.a 

1.39 



MICROPROCESSORS 

280A CPU (4MHz) 13.95 

MC68O0 8 Bit MPU 8.95 

S080A CPU 6.95 

8212 8 Bit I/O Port 3,95 

8216 Bl- Directional Bus Driver 4.49 

2513/2140 Character Generator 12.95 

ST97 Trl-State Hex Buffer 2.25 

AY-5-1013 30K Baud U ART 6.95 

AY^S-2376 88-Key Keyboard Encoder 11.95 

2114-2 4K Static RAM (200ns) 3.95 

MK4116 16K Dynamic RAM (250n5) 3.95 

2708 SK EPROM 5.95 

2716 16K EPROM (+5V) 9,95 



Function Generator Kit 




Provides 3 basic 
waveforms: sine, 
triangle and square 
wave. Freq. range 
from 1 HttolMK 
Hz. Output ampli- 
tude from volts 
to over 6 volts 
(peak to peak). 
Uses a 12V supply 
or a QV split sup- 
ply. Includes chip, 
P.C. Board, com- 
p orient s Si instruc- 
tions. 



JE2206B. ... *19.95 
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SOUND EFFECTS GENERATOR KtT 

Exciting wimf tinted ■ it i*t+» I ha popular T 1 164 TJ chip to 
davtHap pliatw. kxwrafrv*. ur*rv f^Miin^ bird own, 
riWdW T UK tCrunds U« dip inwiEen Har limp** 
prcgnmrnirrfj of Ehe 5*n«rala - A pnograrnrTinij chart t 
n»ekH)«J lor rwary chlrtrafil fcpurfcji.' Tha hit pr*jflvc»a ff&3d 



baLiary Size Cf Exzarc] IK" . 
OUB (IMS 



'8 



m 




FASCINATION STAR KIT 

P«duc*< *TE*ptedirtg 5itf ' YiiuaJ aftaci uamg JStED 
JUTtd 'C circu.lry T ho cwier LED ItQhEi Ennri renin Eh* w 
ffTPW vT LE05 l«BM and Uwi HuffifF i*E 'flhll ufllfl IP 
eon* tflg* of tn« itir »»9)ili up Tha proem man ravam 
rttaJf Ciaal atHotmn patHr l&r >ciarna rewna, dmee* ai 
Opa«aEa* (rem flV baniry 
C**H JiO.M 



ELECTRONIC WHEEL OF FORTUNE KIT 

Vary pofiutir gatnp dtv?C4' Pu»h the jtar| EHjItpri md 1 
bright r*d ball (LEDS] «p**r iq ipun jjounfl ttn.nvfnbfir 
gsirur%ij i p aid ■* yew twH (ha bwtiofi dowt Whan yew 

'«<**** lh* buElEHt lha «4act/«nK ball app*a n TQShSw r»wfi 
*n3 I"- a 'ly [-3TTI Ed ■ atop answnunfifr As Via bill ipi nt 
a WFiatt LpcaAar am,!) ■ ticking found in lynchronifMi^fi 
Unit op*r«i« rrum 9V battery &s» sJ board. 2 0" H 2 97 
CUM SS.flf 




PHOTO SLAVE TRIGGER KIT 
Pi frbMHy ino m&aE MraiCiva xLav* (/KJCJ** ktj un tha nurki 
H*rt a«f acted tjf^m,p*ntlSB.ftl Much tuparrar lhan L*S< 
tjpM Thu tut can opfila from bounce or ndinct rm 
Surety ewinacE ihutiar' esrd (in«Jud*dr lo ma altoba tt* 
will ba uHd as tta aJan wrTtart Eh* mail*' it r aba n I wad 11 
itava strabe will ahw tluh SujB <?r board li"i 1" 



120 VAC 
Xenon 
Strobe Kit 

Complc-to variable 
rale slrotw light kit. 




DUAL STROBE tJGHT KIT 




:-lil Uk-.n Mn;|[ 1ina.E riilu 
J L-in-':iL' si »mi ijbICjM all, 

Dl'lLLilhl (U',.-i; u krtira ILUn 

utl-H rni. .ncia MpCMiW « 2 
't'.', i l::. n; m ■■.-[; FIRH 
r-LitH aiTi i*e t#(niTta« raon 

irClf*C. (0-iTL.tll hit- u,i pun,. 
PE IJ..H. IV 11--.C li.j(l. il.-E 

ar Ic^nc : 1* [ J". 



C4564 512,00 



C c 



CHAISJEY 



P.O. BOX 7703fl 
DENVER, COLORADO B023 



c.'lecLr-cnics mc, 



n* Ord*ra " Minimum AD Order %$ 00 

7S\S?bQ * Pleaie inctLirJe St 50 far pciEige 

- VISA MC accepted 

■ Phpnt orrjpr i arc mtrliramr 
Srficf fflj ear tie* cjjjr'ofl of c/rngt/fl ifimj 
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ttN 

293! 32K STATIC HAM A&T. 

200 NSEC .S629.00 

21 II 16K STATIC RAM A&T. 

200 NSEC S329.00 

ZQGS 64K DYNAMIC RAM A 5 T $548.95 

2200 S-l 00 MAIN FRAM A&T $379.95 

2422 FLOPPY DISC WITH CP/M 2.2" $329.95 

2802 G502 PROCESSOR A&T $282.95 

MUM Z80 CPU A & T $249.95 

I71U 4 SERIAL 1/0 A 8 T $291.95 

HIM 2 SERIAL. 2 PARALLEL AS T $305.95 

H2M 4 PARALLEL A 8 T S214.95 

PROTD IMIDS WW $39.95 

APPLE PRODUCTS 

71 14k 1 2K R0M/PR0M S68.50 

7414k CALENDAR/CLDCK S1 06.95 

74401k PROGRAMMABLE TIMER $98.50 

I47M A TO CONVERTER $105.95 

74IM GPIB (IE 488) INTERFACE $265.95 

771M ASYNC SERIAL S125.95 

77IM SYNC SERIAL $153.95 

7TZ0A PARALLEL STANDARD $98.95 

77201 PARALLEL CENTRONICS $98.95 

701 1 1 ARITHMETIC PROCESSOR W/DISC $342.95 

JI11C ARITHMETIC PROCESSOR WR0M $342.95 

7500* WW BOARD $2295 

75101 SOLDERTAIL BOARD $23.95 

SOFTWARE 

»11 CP/M™ MACRO ASSEMBLER ON DISK $76.95 

ZSZD CP/M- SYMBOLIC INSTRUCTION DEBUGGER. $64.25 

2630 CP/M™TEXT F0RMATER $64.25 

2640 CP/M'-BACKGROUNO PRINT UTILITY $42.95 



OTHER CCS PRODUCTS ARE AVAILABLE 
CALL FOR PRICE. 



SSfff 



MICROCOMPUTER PRODUCTS 



SI 00 PRODUCTS 

CBIA 8080 PROCESSOR PCBD $32 95 

KIT $155.95, A&T S215.95 

C8-2 280 PROCESSOR BOARD. 

KIT $198.95, AST S269.95 

HI! 64 x 16 VIDEO. PCBD $32.95 

KIT $153.95, AST $199.95 



K02 64 x 16VI0E0, PCBD 

KIT $175.95. AST 

¥03 80 CHARACTER VIDEO 4MHZ 
KIT $345.95, AST 

UPGRADE RAMS FOR VB-3 



$32.95 

$234.95 

$425.95 

S42.00 

I04 2 PARALLEL 2 SERIAL PCBD $32.95 

KIT $155.95, A&T S194.95 

PO-I 2708. 2716 PROGRAMMER BOARD 

KIT $135.95. A&T .$185 95 

MI-10 16K STATIC RAM 

KIT S299.95. A&T $339.95 

APPLE PRODUCTS 

MM IEEE 488 INTERFACE $399.95 

AID SERIAL/PARALLEL INTERFACE 

KIT $125.95. A&T S155.9S 

AS10 SERIAL 1/0 

KIT S87 95, A & T $97.95 

APID PARALLEL 10 W/0 CABLES 

KIT $67.95 A&T $87.95 

OTHER SSM PRODUCTS ARE AVAILABLE. 
CALL FOR PRICES 



M 




MONDAY-FRIDAY. 6:00 TO 12:00. 1:00 TO 5:30 
THURSDAYS. 8:00 TO 9 00 RM 

(415)728-9121 

P.O. BOX 955 • EL GRANADA, CA 9401 8 

PLEASE SEND FOR IC. XIST0R AND COMPUTER PARTS LIST 



FEB SPECIAL SALE 
ON PREPAID ORDERS 

(cmame cards, cod. da p.o^ n0tavwwblb 

WARIEC0H:RB'S:EPM-1,PTB-1,RTC-1,I0B-1... $19.9: 

SSM PCBD'S: 10-2. OB-1 $22.95 

MB-1 lilt, IK It). SI 4.95 

HISC: 8K x 8 RAM. A 4 T 450 NSEC S59.95 

250 NSEC S79.95 

10-2 KIT $45.95 



74 LS' SERIES PRIME PARTS 



LSOO 

L5Q2 

LS04 

LSOS 

LSOS 

LS10 

LSI 3 

LS14 

LS20 

LS2G 

LS27 

LS30 

LS3i> 

LS37 

LS3B 

LS42 

LS71 

LS75 

LSSS 

LSS6 

L590 

LSB2 

LS93 

LSI 22 

LSI 23 

LSI 25 

LSI 26 



1.?3 
1.23 
1.23 
1.23 

I lit 



.25 1.23 
.45 2.T4 
.99 4,50 
.25 1.23 
.35 1.66 
.35 1.66 

25 1.23 
.35 1.66 
.55 250 
,35 1.66 
,55 2.50 
.45 2.14 
.50 2.38 
.15 5.4S 
.40 1.90 
.60 2.65 
.60 2.85 
.60 2,85 
.45 2.14 

95 4.50 
.90 4.2S 
.75 3.56 



LSI 32 
LSI 36 
LS13S 
LS139 
LSI 45 
LSI 47 
LSI 48 
LSI 51 
LSI 53 
LSI 55 
LSI 56 
LSI 57 
LSI 58 
LSI 60 
LS161 
LSI 62 
LSI 63 
I Kit'.: 
LS166 
LSI 73 
LSI 74 
LS175 
LS190 
LS191 
LS192 
LSI 93 
LSI 96 



EA 5 FOR 
75 3.56 
.50 2.33 
.75 3,56 
.75 3.56 

1J20 5.70 

2 49 - 

1-3S - 
.75 3.56 
.75 3.56 
.90 4.26 
.90 4.26 
.75 3.56 
.75 3.56 
.90 4.28 
.95 4.51 
.95 4.51 
.85 4.51 
.95 4.51 

1.75 B.31 
SO 3.80 
.95 4.51 
.95 4.51 

1,00 4 75 

1.00 4.75 
.85 4 04 
.95 4.61 
.85 4.04 



EA : 

LSI 97 .85 

LS221 1.15 

LS240 1.60 

LS243 1.75 

LS244 US 

LS245 2.15 

LS25 1 1 .00 
LS257 
LS256 
LS260 
LS266 
LS279 
L5290 
LS293 

LS295 1.05 
LS367 
LS36S 

LS373 1.85 

LS374 1.80 

LS377 1.45 

LS378 1.18 

LS620 2.25 

LS626 2.25 

LS629 1.44 

LS6B2 3.20 

LS6B3 2.30 

LS888 2-40 



.85 
85 
.65 
.46 
.50 
.80 



70 
lO 



QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. T 
MAY NOT BE MIXED. AN ADDITIONAL 5* OFF PURCHA 
OVER $50 ON LS PARTS ON PREPAID ORDERS BY CHECh 
MONEY ORDER ONLY. 



VISA a MASTERCHAHGE Send accwjnl rHjnfcer. mcftai* numbef. wpritu 
and upn vour or&* AppfOx poscagtwiH be addetl Oedeis Willi checH« meney v 
be mm p«1 paid in u S II vou aie iwl a x eoub: nrtlomei. please use tteTQe, c; 
chwk a p«1al n»nev cider Dlherwise Inere wHI be a two-week delay toi clr 
clear Calil residenls add 6*b lax. Wonev back 30-day guarantee We canml 
relumed IC's. that have been soldered la Prices subircl to dunOE niltutH nc-h 
■iiJaaw irttr. 12.10 Mri let cterii ei eriin ku I kit I [0.0(1 
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Jbiron-fjUvin^ 

Equalizers Mixers^ LED Meters 



COMPARE! 31 BANDS 




A w Jfap M i * Provisional 2 CM, Va Octav* Equalize, unique LINEAR 
Mirror Image Circuitry. Totally eliminates snip on. Generates j TRUE 1 I Sdb Bnosl 
and Cut on EVERY BAND without turn! to band chase cancellation or rainbow eilecL 

- Super Low Noise J Felt ON ALL BANDS -Fie plated Powir Supply 

- Slew Rite: "13 Uolli" per microsecond • Built in Record Switching - no need in re-palcti 

And is always with Aaron-Gavin Instruments. Lowest Noise. 
Lowest distortion and Great Over-All PROFESSIONAL Quality. 



GRAPHIC EQUALIZERS 



D*scrlpilon 

31 Bond STsrso EO 
31 Bond Mono EQ 
31 Bond Slim EO 
21 BOM Mono EQ 
II Burn) Srsno EQ 
II BOM Mono Ed 
n Bond Srarto EO 
SBonaKersolU 
5 Bond Mor.c EQ 



Kit 



1279 56 
HS7.0S 

1205 02 
(US 05 

•1HM 

» ran 

11M.M 

I 71 50 
1 1 19.14 



Mfg. 

1514 51 

: : 1322.SJ 

9121 .02 

5258 61 

: 1230 00 

I 1131.97 

. 1219.00 

I 1 1110-99 

1 98 2? 



LEO METERS (All integral**! circuits!) 
DOT or BAR Pa Item. 3 position rang* switch 



Description 

Front ponil mount only 

It) LEO (Mono) 

20 LED (StriO) 

CablnllorRac.lt Motmr 

20 LEO (Mono) 

KJLED{S1«so) 

Oown !0 - 710BI 



Kit 



Jil.10 

132.20 



150.10 
'.6)00 



Mfg. 

155 30 
180 00 



' 168.00 
**9.60 



Of der with this Coupon or send tor product specifications. 

Check box tor th« Item ol your choice una chert, money order. COD orVlio. Master 
CMrgo. you r card numbs r__ Exp. Oat* 



Add 97.00 tor shipping and ha ndllng. Ctock Free, . Bo no* : 1 Shz-ISH Kz O 20HI-; OX Kz 
ClHck srylo : Rack Mount D Flnl Cublnal D Upright Cablnot 



NAME 



PHONE 



ADDRESS 



CITY STATE ZIP 

Aoron-Oovln, 1901 E Dtirt St . D*pi. IB, Santa Ana. CA 92705. Phono- (714) 957-6710 
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Fall & Winter '81 - TEST EQUIPMENT 

Electronic Component 
Catalog 



We carry the Following: 
TEST EQUIPMENT 

• IIK 

• LEADER 
•VIZ 

■ ESECKMAN 

■ HITACHI 

• GLOBAL SPECIALTIES 

• DATA PRECISION 

• HICKOK 

ELECTRONIC COMPONENTS 

• JAPANESE t MOTOROLA Transistors 
ICs, FET. Diodes 

• Capacitor* 

• Resistors 

• Connector*. Cables 

TOOLS 

• wciipr. Ungar. xccinie. Vaco. etc. 



FREE 160 Page Book 



ULftttaGUICTlOfeM. (IMVONIMS 

At WHOM. SAL [ COST , - 




• Over 10 million components in stock to serve you 

• Over 20.000 sq. ft. of warehouse in the East & West 

• NO MINIMUM ORDER! 




-SVEA 



® 



P.O. Bo* 40325 Cincinnati OH 15240 

Dapl. Radio- Electronics 



CALL TOLL FREE 
800-421-2841 

LOtai: 513-874-0220 
Telei: 1B2 392 



.Zip. 
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J395 
SONALERT 

HALLO BY SWP-42B 

4-2* VDC 3-16 mi. 

Flto 1 1/9" hole 



• 



JOYSTICK 

4 - 1 OK UllMr pel 1 
1 - V RMjlnl hint** 

2 - V tquar* 



*5 



95 




EDGE METER 

- tS VDC 
as/32 r MLV1B 

1350 




S795 



SOLDER 



KEST6R ea/10 

noiin core. .020 dti. 

1 Pound Roll 




Whiipor by Rotron 
WR2H1 1-3/4- Sq. 
115 VAC 7 WHI 




IN PUT 

110-220 VAC 

5 - 3/1 1 7 -1/2 I 4" h 



POWER 

SUPPLY 

54750 



OUTPUT 
♦ 5 VCD - 5 Amp. 
* 12 VCD - 1 Amp. 
- 12 VDC - 1 Amp. 



SHIELDED POWER CORD 

6' -7"Lg. *2 M 10 lor '20" 



PN2222A 
10 for *1» 

100 for J 7 OT 

Same ai 2N2S22A 



TRIAC 



MAC 10-4 

10 AMP J 1» 

200 V 10 lor '10°° 



5 VOLT 
STEPPING 

MOTOR W 




SLO-SYN HP70-1A-Z9-1A-005 
5.2 V @ 1.<M A 48 Slcpi/Rev. 

' Shall '■ .■ L MlQ. HcJei 2-3/ IQ" C-C 



DIABLO 
PRINT 
HEAD 



>A 



Mains Head 121(00 
FIU DIABLO 1 660 



*95° 



BRIDGE 

10 AMP 
600 VOLT 
200 ns Tr 

VARO VJB4SX 
V Laads 

'2" 10 for 'IS 00 



RS-232 
CONNECTOR 




rv PHONE 
JACK 



* 



25* 



SwItchcnH H2A 

1/4" 2 Co rid uc Lor 

With Switch 



SHUGART 
HEAD 



Fits SHUGART 800/801 

ses 00 



*# 



LM 323 

5 VOLT 

3 AMP 

*3 9S 

Heat Sink 75*i 



« 7812 
* 12 VOLT 
1 AMP 

I 

906 l0for'7 M 
Heat Sink 25c 



1000 VOLT 
12 AMP 
DIODE 



*1» 10 for MO 00 



DYNAMIC RAMS 

IK i 1 KM „, 
D2101A 16 Fin 
TMS 4030 22 Pin 

95* 



PROM 

Harris 7610 
512 I B VOL OC 



24 Pin 



UART 

COM 2302 25KHI 

40 Pin »S -12 

S495 



COMPUTER GRADE CAPS 



5.200 MFD 2SVDC 
1-7/19 1 2-3V8H 
11,000 MFD 3BVTJC 
1-3/4 1 1-1/2 ii 
12,000 MFD 29VDC 
1-T/18 I 3-7/1* h 
22,000 MFD 3SVDC 
1-7/16 x 41/1 h 



«1" 

»3S0 



*2* 



I 




DATA 

CASSETTES 

«1» 

10 tor MS™ 
Mad* for DatipoJnt 

by Maxell 

B-Q mln. with c*w 

5 ICrW high ilrcTi g. h shell 



ROTARY 

DIP 
SWITCH 

10 Position BCD 

•1 M 10 tor ! 12 M 




REFLECTIVE 
SENSOR Mm 



MONSANTO UCA 7 

Inlarad a miller snd 

Phoso Darlington oulpul 

*1« 10 for '12= 



TERMS 

Quantities Limited 

COD, check, money order 

VISA, Masterch&rge 

T«m r«ldenl* *dd 5% ilala »»l*t lix. 
Add *y shJpplngi charges (or Da-don 
urrd*r 'W-. 



ALTEX ELECTRONICS 



61 8 W. Sunset 

San Antonio, Texas 

78216 



In Texas Call 
(512) 028-0503 



1-800-531-5369 
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T ^-COMPUTER 
^/TOODUCTS 



< 

DC 

126 



V-1000 

Vista 

"V-ORIVE" 

THE LAST WORD IN B" 
J5^ FUlPPf-DISK ENCLOSURES 

THfc VISTA V-1 COO FLOPPY DISK OB IVE SUBSYSTEM I 

■ — ^ j u imm ^ "MttM I 



■tuttrJl -let-Hi* 



ra* 9-4nta4bM*rHMe*rdBvtPvn 

DISCOUNT PRICES 

CJUiHET S 395 I 

CMW ET ■*. ;,-i wvf ran gm Irons co— vpi I .*» $1495 I 
CMMCTptfOTfeMWatMlfrjLrttfM.irtir.aH $1995 I 



fo» TRSSO'MODELI,! 
PMC 8P. ZENITH H89, 
S-100, etc. 
. ONLY 31 00 ea. 
■S 1 *.***. I MODEL V-801, 

30 TRACKS, SS| 
ONLY 425°° ea. 

2 DRIVE CABLE . i».M 4 DH1VE CABLE a».05 



A- MOSTEK MK4015 
afjjp 4K Dynamic RAM 

I l KefrftAh while supply Issta onJy .49* 
PEn equivalent to .MK^'327 except has 1 mj. 



^0^ 



S-100 WW 

$2.99 each 



FIRST QUALITY AT SURPLUS PRICE 



2708 EPROMS 

PRIME-450 Ns. 
S for S29.95 



4K STATIC RAM SELLOFF 



TTTTTTTTT 



Zilog 6104-4 



Same as TMS 4044 but designed specifically 
lor z-80 based systems. This Is full-spec 
4KX1 RAM.4WNS. 

While supply lasts $1.49 each. 



SPECIAL PURCHASE 
$59.95 Limited Supply $59.95 

16K Altaif RAM Boards. Fully Populated as Is. 



I FLOPPY DISK DRIVES) 

QjmC rJaratrackO 
> D-oubl ■ Sided 
* DouOle Drnsi.> 

ACP LOW PRICE S569.95 

Tandem TM!,*K-i !■■<■ Q.ik DnvB ,.241)95 I 

MPI BS1'SV,40lrtrdul ;j.j^i 

SAufl*j1SrMOOa^-3S inch! 296.00 I 

SJUifliflMO/KH P »■ 44 & 00 I 

Ssinitni 5hug*ri C*n petite Model F DD- 1 2D-B D 4 J 9.00 I 

PERSO Wodri 277 OihI , I H5W I 

MFIB93SVDUH.... , M«| 

WAKOO/SlEM£Ml3a2 299.00 I 

MPJS1 Double Trieh Denur? Single SWt, BO Triche 3750O I 

MP182 DfllASl Tr K k DtJHXl> O^Wt ShH. 160 Tree*. . -4T6QQ \ 



MODEL 

960GA 

S609 

HOI 

9«02 

B6Q3 

«04 

9604 

9*10 

561 I 



MICROMODULE " PRICE LIST 

ID DESCRIPTION PRtCE 

Stngft Board M craeorri purer 1495 00 

-Advanced &ngie Sd Camp iBBC-3i 595 DO 



$24.95 THS-8CV APPLE $24.95 | 

MEMORY EXPANSION KITS 
4516s. i 6 K (200/250 ns ) 

16K Specilf Computer RAM 

" ** " OH For Volume Piicing ■■" 



CENTRONICS PRINTER 

H*d«l 737 ^ 

I • Cf?nMon.ia cempieie printer 
* TK* 737 rrasrrtcryrniog.Criacli 
and cumpji r- rhr- ,&arur#s 
| • Now few prce SB3S.0O 



32K STATIC RAM BOARD 

2 or 4 MHz Expandable uses 2114L's 
S*100 



] l6K4MHzKI1 1S&.M I 
kIK ^'.11 1. -;..', T 217.35 I 

1 32KMH;Kil ...-239 95-I 
32K4MH:AiT .335 00 I 

&Bi~b Board 39.95 | 

Sire &d. wfatl paila 
Iniiffltin 99.95 I 



NEW! fromZilog^ 

1 Z-8 CPU comes with i 
I Tiny Basle & debug 
I program on the l-C. 



$69,951 
wMalal 



BIPOLAR CPU SALE 

Signetics 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 



UV "Eprom" Eraser 

~— , Modal UVI-11E S8B.98 

kjs 4 Enron, s al a 1mie 
I Backed hy -i ;- years 
' expO'iorice 
Mod*IS-5IT... JS2E.00 
pu>lK-r.iior*,v lnrsu-,i".1l Ntorifl 



NDN-LINEAR SYSTEMS. INC. jffe 

|TOUCHf-|C$r 20_ 

DIGITAL »„...,„. 

MULTIMETER $319" 



, BECKMAN 

\j£& DIGITAL MULTIMETERS 

^ TECH aiO Digital Muliirnettr Sl*a 1 

TE CH 33 Q Oi si E9 1 Multimeter. .... .$1 89 I 

VC-201 Vinvl Carry «riH Cm* 3101 

DO202 Deluxe Carrying Ca» . - . . . . *24| 

l HV-211 High Vol ag*Prob# 3351 

.RP-221 RP Proba 5351 

Ct-231 AC Cuirairu Clamp . ...... S42| 

DL-241 D*l>ioe Teit Lifid Kit S10| 

1L-212 Square T«i Lead* .^y "! 

INTERSYSTEMS 

The Pralerretl S-100 Box 

The new Series II CPU Board features a 4 
MHz Z-SOA CPU and full-feature fronl 

panel. 20-slot actively le/mlnaled mothar- 
board. with £S amp power supply (50/60 Hz 
opera! ion. End. BB elm Ian). 

dps-1, $1795 



■SYSTEM 2A 

lwllh 2-SWA CPU 

I MHz, G4K HAM, I/O Board, 20 slols, front 
1 panel, double densily disk controller 
1 board. Full t-year warranty, 

I usi $3795 ac p Price $29 95 



\NEC 



PC-BOOO Series 
^Microcomputer System. 



15 SKX Wgl-htr foird 17SOO 
CfcnjCage 7500 
B Slol Mollia* Ekrii'd lOOOO 
Po*t* Suppij -27500 
DC Incvt PCnWfr Supp> 325 00' 
Li|..lv PrdtO &MUrd 3900 

Anth PtaUMomary M^d-jio 49500 

&jrf*f«t Ulibly PrWo foto 49 00 

->?K EPROW/HAW Module 2SOQO 

EPBQM Praori^ming Head 2S0OO 

16 Chir.i*.' ParillAl I/O Module 29JOO 
SefLjiPiri.n-1 irO M&a-ji* 32500 

1 6K Si Jin: BAM Modu-4 47l>£ IQ'j CO 

32 K Sialic OAM4SOP1 ;'.:: : . ..'.O 

3IK SaaitC RAM 200ns BBS 00 

Card Eii«rirM' •:■••:■'• 

Hull -ae PrDgreinmabfe Timer 395 00 

SCftimct Dypic* Serial VOMad 39500 

|iM«)l*ij<7n] Ta[» Conirrjiktr 55000 

32/J2 l/OMH9ule 27500 

Coniac! Oosure Module 350 00 



RETAJL STORES OPEN MON-SAT 

.«<: IJIO'B E.Ednfitjjer.SanUAnB.CA927u5 Shawfoiwn*. fl*t*l.l, WeithouH 
STORE »2 i*2 W Ti-unM* Ro#d. San Jose C* 95U1 ■ («8"f WS-7Q.D 

'** Retail prices may vary. 



• 1 JOA CPLi 4 MM; 

■ j f»r p«-(>5ir4inniiab|» F«rn;(tUiii keys 

• 92 Keys wWl numeric keypad 

■ 1EQ»1Du rejciuiiOf. 

• 00 iharac I »r teiCTtn 
I PC-300lAM.Itr£<:dHnrMilif»;32KHAM 
I PC4012A tfO Unit *>33K RAM, 

I EspsiMianiieiii 

I s=CE031A Cui-Mii'Ditk D^eilnii . 

I l>CM}2A Asian Dli! MlrTliO.lh 

I OmeUnil 

I *>C-K23A imppc! MeiriK Prlmet. 

I Tricioi'F.iifl'.on Feed 

I PCKfWACabletorF=C.B<i7.3APi.ri[cr 

I jB i20i Mp Ai HIb* ftftaiitUon 

I Girnn MomtC i 

-■i:.i:v?;iH:.J,', Hijri Rrs^luCltHi 

CcJor Monihrt wiHSB li>pMt, 
PC-BWIA RGBC*Lnle1s>r 
JC- 1302OH(A| CoNkt MoitilDi- 



1=1 NEW 
INTRO 
PRICING 
$1099.00 



23900 1 

10*9 00 I 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES ! 

1. Proven Quality Factory -ested products only. /*~§a?^\ 

2. Guaranteed Satisfaction ( 4i 6 f 
Calt For Special School Discounts \^s.c; 5 



MICROPROCESSORS 

zk»i iqoi loaMo $iaaoo 
mxa mw leiHK i4£jM 

ZflD. ,995 

ZSOA 9395 

FifliMWi 1095 

2*50 1*93 

CD1BM -flia 

»*0A . . 4.75 

4050A-4MHI IB 95 

SAVEBOHi 14 i* 

flOO&l 1495 

2*01 990 

>..:<-. a 14 95 

2003 J-bl ^nuKt 39 95 

TMS&30OJ1 4t9» 

tPI&Jd 99 9S 

6507 3.95 

5502A ■■n-3'j 

iMfilOrj 99 95 

Etna 11,7* 

GKOBSOUHr l9J.a 

asojf i7*s. 

S035. t*M 

11039 1995 

IWS8073N 21.95 

8755 4fl95 

S74S U95 

MM 17 95 

«a6 ii r. 

ADVANCED SUPPORT 

MM95 1 1 A. .!!-. P.oLt: : :■ 1 72 05 

95* J Ai^rt Proioaaor 173 00 

93i3 "„- . ' - ■- z T$ 95 

AM92 1 7 DMA Csnlrpic* 1 8 95 

Wi!,'0\.!-..-*- f jk:\r,:f k ,i:! 1(195 

Z-gO SUPPORT CHIPS 

ZAO'PlO 25 MHz ft 73 

;flCA F:0 40 MHz 12 M 

ZBO-CTC 2 5 MHZ ft 75 

ZftOAOTC AOMHi . 1?95 

ZK-OVA 3 5MHI »95 

;e.;a-Gi.'* 4 0U.H; 34 H 

Z50-SIO/0 25MHz . .3595 

ZKhVSrQ/O JO MHZ . 39.40 

Z-BO-SIO/1 2ftMHf. 3J« 

UOMHQfl 40MHz 3940 

zeO-S'O-a J5UHi 3595 

?E^-SiO ? 40 MHz 35 40 

SOBO/BOBO SUPPORT 

IlSftrftlfiflrrO 24 95 

ft73ft lyO win EZfCffl . , E4 95 

S302'>r. Pin Cent . .3495 

B !05.T*5i J* P*c«i»r 39S 

ft2iifl!J.ii.o 973 

MMPnartyM 523 

ft! 111 G-! D- .*■ 2 7g 

S.Iii Z ..■:-■:* -3 n' 295 

5224-4 j4MHz] ITS 

9224 5ui Dn^r .295 

OTZa^sCvrver 2 95 

8221 Sy* Control .. .J.50 

■J23ft 5M Cc; 5 50 

ai'43i o =.:• . .9.50 

S250Asyn CcnMn 15.95 

52S1 Proa l.t) 691 

BZ!iP'« i-0 S» 

5257 Pioe DMA 1595 

IZMftfio.lnl. . 15.95 

B2?iCR*Conrroller . 43.95. 

9279 Praig ^■■'.Lii'd 15BS 

6800 SUPPORT CHIP* 

Ul0l29i5Rjrrr 47ft 

AA20 AU 

8921 ,_...„, 6 50 

rj32DPl.Qr.lsll! ., 1073 

MS-'' 5^2 >t Etfc-ii ,., 1094 
6B4;,KD455C5CP;7Cont . 29 91 

5*47 Color CRT 29 91 

■U0K4A ...... 5 95 

5452 Sens i Adi ji it 5 yi 

tlMr.'jSn 1093 

0552 tV-CdiAltV . TSS 

Sft71A1 OMHlOSC .2893 

6915 69S 

BftM- B'j* Oni-er ... 2.19 

HUtUI 19 95 

99047 . 24 91 

osoa SUPPORT CHIPS 

8520 PlA . 7 60 

0622 MuD . 11.91 

flilO-K 2 C03 CO* 005 21.9* 

ft33! 19.91 

«51 ,. - 199ft 

BIPOLAR PROMS 

Wtdo 

CuBtom Programming 

BS23*3»3«iJ.74Sl6« *H 

e^Si , 5i5i2sftTft 1ZJ9 

R2S1 SiftS ^7JS2fj8.;32*SiTS. .13 
l^tK9r5£r3/7453a7{2»K4|Oa 4 23 
B2iJ1»Sft3a7493i7{29fti;*!TS . i H 

HnsMmrTelin isvj^icc 9 u 
:■■.: 

121 ■ 27'7Z MT3 i^ C2*xl/TS . . . 1295 
e2Jll41«24r74S474 |5l2xt,TS 12 » 
8»U r '.1*S*T2iSiJi(JJ,T8 . . 12,95 
7i&*7l «30S i^Biara 7.95 

MOS PROMS 

278Jr?BKdfTS »» 

ina ,*K«s>Ta ti.B 

271fl1ffiiiB,SV|2K>:S|TS . 5.63 

7US?71fl. c 5V. 12V 17.9S 

1753,5V. C450W 7J0 

27M H50IW . . 575 

273 [tHIKtj . SM 

1702A S.T5 

WkJ.120JAO. -, .-1430 
UUUC40 SK 

CHARACTER OEM. 

2513-0O1 llViUpcmr 9 50 

!3lJ-0OSl5V>LG*er 1Q96 

25 1 J-AOf.1 J -I5V1 Lwer. 1 4 91 

HQMtria AicirShiHed 12.95 

UCMH740 Math S.flM. l3.ll 

MCU«5T50 Alfift" Canlfoi S3 4$. 

UART3/BAUD RATS 

■- i.; •■.■!! ■.'. 13V] 395 

AV510«315V irVt 495 

Ai"slQHA:'l&s2rt r*V^ «95 

AyaiOiAiE-IJiiV. 69!> 

imw« ris 

IMHOOJ 595 

M50U56T 995 

Ift^lEaAiiIrm J4 95 

Mil TFI1472S 9.« 

UC144»« 1195 

47Q? m 95 

■A0 1 04 i a- q>> 

COM5018 . 1693 
i ■■! :;. .": r ro .•■■:.'. 

KEYBOARD ENCODERS 

AV3-337S .13 71 

AT5-MO0 1375 



STATIC RAMS 








,-■ H 


LOG 






i * 30 


■ » 


l-> 




■ m 
3Z5 


■ 55 

111 


351 




J95 


9B9 


r? '. ' 














21l4r.|45Q!J5| 


.i ra 


3 M 


J."', 




11 144. JSOftl I'KHi'l 


. IB 








SH4L*»"i |4i>4^l 


LIB 


i^j 






ejUWal 


■> 1 ;■ 


rjQ 






4044 450m 






t ri 




tMV4J«M 


9 75 


n P5 


r» 




EMM4403 






( Ji 




/l.-L". IHJ4I 


IC-jl. 


li I'- 


tn 




AJJlVJIKVJI 


!."!!, 


ll ;i; 


10 H 






i H 


1 7S 


1» 




P3>7aV93Af5l4^i4.r 


:. !■. 


B3n 


-.-■. 




iSiS i*. . i CMOS 


19* 


TU-i 


775 




11 W L4M PlTFrt* 4>;3W< 9H 


a 1 :.:- 


i-,'-'. 




034 l S 


1 H 


BB5 







FLOPPY DISK I/O 

17Z101 ft'lM-imsapf 24 H 

lTfll rJudlFTewr ?9 95 

tTfll-01 Duif Happy 3495 

T79i 02 duel Floppy 4495 

1733 DO. DSFIoept 44 93 

1 797 DO, DS floppy 54 "A 

\W\ Date Swells.- ifl*5 

auJCKKkOin .10.95 



DYNAMIC RAMS 




4lL,*liL.lG.K|ltPin, 






Setof94ifs 200^ 


24 95 




«-:i',a\;-|Jjfvr.l 


2.49 










«6Q4Hi 1 UJrrS-il 


J A3 




*SM4#i. 1 isip-i 






71&44KI I liAPftl . . 

407T 4K X 1 ., I L, PinyUPD 414 


4fi 
.496 




5701 i 'i;. .ft a It* lid! 
3J42 IDS O - *"^ jt^n 


95 






■res. 










S19.95 fico: 


i» 





SOCKETS 




B-FlHJ 


I Who nm a Lav* 




Lt Pre ■fclriiii J 








1 


11 




4i 




14 


IB 


Mi 


n 




10 


W 


31 


52 




la 




M 


B4 




30 


IB 


51 


9* 




22 


1* 


M 


1 »0 






H 


SI 


■ ;o 




H 


43 


1 Id 


144 




M 


IB 


i2i 


109 




'■ 


act 


140 


-■■J 








ZERO INSERTION FORCE 




IB Pi »M 34ftn 1i9Q *6P^ SLQM 





LED READOUTS 



O.HI HO W C*rw C.»w« 

ftWr KQ *M Cr" A-r* 

■I NH jr HT U Cm. CMXoe 

*tKXB* Kfl hd r>M>i Cuwra'i-r 

rhHHSin KM rW C*" Cjrhei 

rhPH.'^iS iM Pfi- cw»*h« 

FHKOl 5M "rt Csjin Al«H+ 1* 

fUCUt SH bw umbM 



uPsaw-Fiai ids m ul^iw''! 



nun ?ra M 

**-■*.?* 1M *«■ 

WhltA J?) «rt AHlMVIf 

uhifHi 3M ta cv«i •vm h*ki Pf 

iMHU 3M N4 t»»n™w!' 

Kauou jH M OtnA^ CA (at ea 

lAkHU 3M IW Conn C j frxa R«rJ tr 

WdUl >M &W tsrw Jtu A«h DT 

vUVXS. 1 K"l 4«f ttrw *"Pfli LM P* 

!*■«»■ J Hd Gnkv- 'Dvt«*i- H L* P* 

W09J4 WfMN UwClKdtRallE' 

UKXai JK '■— Ca-^ feui Vi E* 

Olh J.X] J« «»** Cji-. Kmjdr v*n » 

XrUtHU »»■■«■ DtKbtCAUtir 

WlHta JW tp»> C<rw CiiMOt frtn ?P 



IC SP1CIAL PURCHASE 



■3809 64x9 Rem 

DPB3CJ. Octal Driver 

OACA5EK DiA Cdnv. 

hPC-OMH Sp**dA)D 

MC5612 ESDA 

MC 10145 16^4 ECLRwn 

MKMSOjFOCpU 

MK3353Sl.n-cMiiT.liO 



7GMM 
79MM 
79 ?4157 
.29 741B1 
J9 74C74 
-> S'-: ;:'-'.-3 ■;:- 



MC 10210 
LM339 

LM71DCN 
LUmCH 

ICM fC'Ji P-f=. 

KM 7207 CK4ixi,>- ConVo>>r 

Si>ii<nO«^idtrCoLuiSif 720ft...,r,r 

MC P4433P V 1 Dai Af O CchmiI v. 
*CL 82i t Vcireso Reieience 

LW : B-IOH G'Ouid Fiull SC 
LW J/IKMH Cv+rJAmplluT 
r.M 29 itH F'r« 10 Vpi Cow 
Alf-3-J550 4f- dfll OMW 
Kf^HtSCU 40WMZ OVM 
ME y 4903 Haafal &JT.SJW) D*t*C!Cr 
2750ft 32 ■ B ProrHlM 5C00| 
ULH 20O3A 7 chaHHJl DmrW 
MCM »4505 84 thi Sialic FUm 
WDC 'CM3 I.4N38I Oo** Cow4ef 

5PX33 Opld CoupJif 

IH 5O*5Cli40Q3wr1c*i0B3T 

LrA 3045 Trint. Awe.- 

IFI 1402AUART 

MK1007 CVn WH*m. Shirt Bcfl 

5J18tYCn DwCTTwe. 

BCOOAOftlCPLl 

0700 CJ 6 &i A'O 

WM5S*J.'Vf& 4 1 1 r&t 507 AMS 4050/ 

*K»1 rjyftim* 22 Fin PflAM 

i54KMA'PC'414^4027 J ^fJ50/MK4u9«i' 

4Ka1 OVnUVHClBPm 



Ufa 

UB 
7,93 
3.49 
IM 
4 9S 

its 



a 1 l-l> 

24 SB 

9BB 



.7 ■ M 
3/100 

.4.50 

1 25 

..1J5 

..3,95 
..4,50 

*■:-■:. 
UP, 



■48571489 B/l 

LM13JH 
MC1372 
MM529S-4A Q 
LMi77 
LM350 



50 



I 23 



LW 367 

1M4558 

RCaiJft 

nc 113.1 
COM 5027 
COM M37 



FLOPPY CHIP SET 1 

Ooufrfl benaily 

Eoui'n Sided 'riluL'fS. 1797 [ 

S79.95;set J^)| 


A/0 CONVERTERS 

07COBt>1 t>ngr, 1350 
0,'0l iOb-1 B-^-V 72 00 
B703abnTS 1350 
■MtO VeN lc Prca Cci> 7 23 
8750 3^ O-aJ BCD 1393 
l*05L99t»1 396 



t40BLB I I I 

"C*r_C ['--:* 595 

DACCA 995 

DACtOO 995 

TVCHIPS/SOUHD 

AVM-aoo-l GGJrrm H.W 4«5 

AV305l5CcanrC I jn»*rle' 283 

ay:j8803' 1 Hoadrsce Oeme ft S3 

A* jBEOn-i l^ptKKil Oj,™ 930 

AV3B&07 ■ - Shoarmfl Cei^rp 1 6 95 

A»35Pi 10 5*7^0 t^iWilef 12 95 

3J*70.*77TlSt*r^l3-fl**i*1r>f 3 95 

MM5j20f-2i TV Syr^h G*n 9 95 

MU93B9 7»BKa«ar 396 

LMlBDrU-PF MoOuHtOi- 396 

WMiri«JMSCCoi5f TV 695 

MM57 104, C'DCK 0*n, 3.75 

MfiHMaMller- J99S 

WAVEFORM OEM. 

6039 Function, -Sen .4.50 

WG4024,VCO 2.93 

LWSilfl \nrx> 193 

9TR22D6 FuTclron Gerver bZu 6 25 

SHIFT REGISTERS 



2504V 

2507V. 

3.517V 

?524V 

2525 

2527 

2526 

3529 

2633 

3347 



149 
149 

■ 4 j 

149 

' 4fl 



395 g45B 



MM400H . 50 
MM303AN 295 
UM&C60N 295 
2510A 1 95 

J-B4.7 4.91 

3341 4 95 

3331 17 95 

3367 095 

9405 24 93 

9 96 



CTS Ol PS WITCHES 

CTS2C4-2 t 73 CT5200-7 1 78 

C7S2GC-4 1 7ft CISlQo-4 I 95 

t-S20e-5 > 7i CTS2064 IB. 

CTS2QB-5 1 75 C7S206-10 ■ 43 

CONNECTORS I GOLD) 



HUP |RS232l 

BB25S. FfljiLiHr 

Hoed 

54!w'HMd. S*ie. . 

22rt4WA^. %n,y.M. 

43. SE WW &T. MOT 

50/1 CO 5- SOT Orjrvi«rar »/W 

50/1DOS'>00 CdnMCfrj. M 

NAKED PC 



3JS 

i » 
J.' 50 

145 
r. BO 
4aM 



S--ioaSwf«) e^s'c 
kwqa-CPU .,.. .,, 

32KSIatGFWMff114J 

8K Eproni \2 /OGi 

370IL'2716 EFErtpfft 

ACPPtcdriJJrl 

Ve r!.:* KftOO Pi -- :■ 

Vecl^W03«l uln* MO 

ACP rUierwier ■tCotul. 

1 3 Siert MOIMC* hBRl WMCl 3? 95 

J Sir l.' i"- f. E*i 'J IV.'MO . 29 95 

aS'srMslrnMEjpantUbli'i 3495 

fKtrfKMMrSMiU&tL'tl 31« 

S100|Al , 5'S9l«S*tP>S6d J4 95 

Applv Scjnd Bd . 24 S3 



S34 9& 

34 93 
39.91 
24,95 
,34a>3 
2293 
3?.S0 
79 SS 
1* 95 



^PRINTERS 



J EPSON 



MX*) . . 

WX-60FT. 
MX-1M .. 
MK-7D . . 



SflflJDO 

...0*3 00 
. ..42300 



Cenlrcfi.ici 739 799.00 

Vi|i|aV-»&«cpa 149500 

^-300/45 epi 17*500 

Mai hu 165 199500 

AnBd«>i930gnHai 1450.00 

Biiel.8O0M.5T 64900 






^TERMINALS 



812C . 
920C 
950C 



S995 



AtsdS Vlawsolni t5« 

Ampex Dialog BO Hit?'. 

Sew 10.120 Wr\ 

.0155...,, WW 

10144) 1149.00 



y 



VERBATIM DISKETTES 

IC^CErrriFJEDEHHOR-FflEEl 

• U TUEH IHIli Hlim s 1.1.4 -MIS t% 

rrf( HSCAKrON M-H.fO!! IB 

S»-rji Stf S«t>T« nc eo *c slfiti 

5A to 19 HA rHHl 05 Ape* K U1«3 

j25>I rSH3ei*#a iUiitStl U5H 

* m n euck mule Hitin - mtiE hhi 

V, «iHl If llflK»ElT WBl 

37711 W1 5eL>m TITO K> « SJ925 

577.1a 10 *» rtJrt US *r*e « 3225 

377'lt it i-st 11*51 ^itTpahi U7i 

« 44 tuw HsitiE umi emu Mliurr 1'* 

UOOI S0l5Mle<l4 5A45a UT152 t»« 

lij !■:• n .iM «jfi (Ay vtAHOc-fl »J« 

HO 16 It Jitfc t4 V J UU2 3 *3* H 

< I IK". tflUlH [ITlLULl 

fOIHtl 5fH S>»9* dm*, JUB I33H 

'OKT-Dl &A btt D**^ VO 44H 

■f W« 01 5dl Daft* ftriM Dntt Onra, IrtQ 49H 



MONITORS 

VM45M9'BW 

Sale Price 15S.94 
OMEaiJiriVW 23900 

DM51 12 12' Green ^49.00 

DM6013 13' Col&r 41140 

NECGfeeri 239.00 

AMDSK.ILEEDEX V*S«HM14900 
AM0£ Ktl£ EO EX II* Ccior 3» CO 
AMKEKi'lEEdEX 12"rJ7e*n 179.00 



TERUS: UH tfirt M&, VISA 
AMEX Cfl or COD COO roqvres 
25% isepee4 Crvse Orden pteeee 



U B FuTKH Onbar t> nt^rm r-*,jl o. 
TWX MiHlMUkZ ilOtO PVMS4 in- 

c job ci.su -ve nit* vx Eetorte no 
SMlPPIHiJ USA Hd J200 Iff rv« 
2 Rh fw boface and 30c 1 or adek- 
Icnil tn, For a- add TO* for adHi- 
■ . ■ ■ ■ ■ . - 
png and harming. COOl 5 ■ 45 Mft 

Hoi 4VttErOni4b4fl la tir^OB Sqitm 



Orflf We wvi ihe r>aht 1s tue> 



..J. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (8001 854-8241 



FOH INTERNATIONAL ORDERS 
1310 E. Erjinrjer |714| 953-ObW 
SantaAna.CA9270S TW * . g 1 0- r-!i -i 1 5 50 



CIRCLE 43 ON FREE INFORMATION CARD 



7400 



SMMMN 
SN74CIN 
5h7<033'. 
SN7+D3N 
SM740-4N 
SN740BN 

SN7407N 

SN3-03'J 
SN740BN 
3r,7*lGN 
SNT*i 1 ; i 
SNttlSkl 
SN7413N 
SH74HN 
SM7415W 
SN7417N 
SHMJON 
SN7121N 
SN7422N 
SN7J23N 
SN7425N 
53S.3;33v 
SN?«7H 
SN74MH 
SN7430N 
SN7432N 
SH7437N 
SNM58N 
SN743SW 
SH7440N 

SM7442N 

SW744JH 
SNM41N 
SN7445N 
SM 744AM 
3M7447N 
SH744SH 
SN7450N 
SN7451K 
SN7453N 
SN74&4N 
SN7459N 
S'if.;33l, 
SWmtt 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN747(H 
SN74MN 
SN74HJM 

SN7^a:r. 

SN74&3H 

SN74S5N 

BN740BN 

SH7469H 

SN74UOH 

SN749IN 

SW7492M 

SN74MN 

SN7494K 

SN74WN 

SN7496N 

SN7407N 

SN74IC0N 

SK74E0?N 

SN741MN 

SM74116N 

SN74121N 

SN74122N 



IS 

,2a 



22 
3'3 
:i 
23 



3» 



;•-■ 

J22 

33, 

2'. 

as 

19 
29 

45 



35 
39 



BE 



65 
.79 

id 



23 



55 
05 

35 
1.75 
.39 

.57 
.45 
.45 



.69 
ISO 

t 2C 



SW74123N 
SN74125N 

SN74126N 
SN7412WI 
SM7413IN 

SN741JSN 
SN74139N 
SW74141N 
SH74142M 
SN74143N 
SN74144N 
SN74145N 

SN7414BN 
SN7415CTI 
SN7415IN 
SM74I52N 
SM74153K 
SN741&4H 
SM7415SN 
3N74159N. 
SN74157N 
SN74153M 
SH 741 BON 
SW74161H 
SN741MN 
SM74151N 
SN74154N 
SN741S5N 
SW7418SN 
SN74WN 
SN74170N 
SN74172N 
SN74173N 
EN74174N 
SW7417SN 
SN74I76N 
SN74177N 
SN74179N 
SN741BON 
5 N 741 SIN 
SN 74 ISSN 
5N741B4N 
SN741B5N 
SN741B5N 
SN741SSN 
SN741WN 
SN7419tN 
SN74132N 
SN741Q3N 
SN74194N 
SN741BN 
SN741MN 
SN74197N 
SN74193N 
SN741D9N 
EN74J21N 
SN74^5IN 
SN74273N 
SN74279N 
SN742B3N 
SH 74254 N 
EN7425JN 
SN7429QN 

aN74iasN 

SN74385N 
SNMaQQH 

SN743SW 

SN 74330 N 
5N74393N 
5N744WN 



75 

.95 

79 

2.313 

:■ 55 

3 35 
S3 

I '33. 

I 20 

i 09 
.67 
SI 
.67 

1.1B 
75 

78 



s; 

3~ 
i 20 
: ili 
1 M 
4 73. 



.as 

75 

.75 
1.34 

.75 
1.75 

.76 

7.23 

2 23 
9.95 
:t« 
1 15 
1.15 



35 

6S 

35 

S3. 

: 39 

139 

: 19 

95 

• 05 

75 

i 15 

2 39 

9 3X3 

: 29 

35 



oa 

BE 

1 43 
1 53 

l S3 



CMOS 



C040QO 
CD40D1 

CD4C02 
CD40&& 

CD4«r 

CD40QB 
CD4«B 
CD4013 
CD40I! 
CO4012 
CO 13 13 
CD4014 
CD4015 
OO4015 
CO4017 
CD40I8 
CD4D19 
CD402I1 
CD4K1 
OD4022 
CD4923 
CD4024 
CD4055 
OD403f 
CD45JS 
CD4029 
CD4030 
CD4031 
CD4CQ2 
CD4034 
CD4035 
CD40J7 
CD4040 
CD4041 
CD4042 
CD4043 
C 04044 

CD4045 

1304517 
CD4043 
CD4049 

C313;( 

CO4051 

C311352 
CD4B53 
CD4055 

CD4359 
CD4M0 
CO4066 
CD4069 
CW07O 
CD4071 
CD40'2 
CD4Q73 
CD4076 

comt 

CD4077 

C040^& 
CD40A1 

C5MC3J 
33 31V3: 
C 1313.. 1 
GD4093 
CD40M 



.35 
1.05 

.25 
1.39 
.45 
.45 
.35 
.25 
.45 
1.39 
1.15 
.59 
1.19 
.39 
.45 
1.10 
1.19 
1.15 



.25 

.55 

85 

1.29 

.45 

3325 

2.15 

3.25 

.95 

1.95 

1.21 

1.25 

.95 

85 

65 

1.75 

1-25 

.99 

45 

.69 

1 10 

1 10 

1.10 

3.95 

2.95 

9.25 

1.39 

75 

335 

.49 



35 
35 

129 
35 
35 
.35 
35 

1.95 

295 
.99 

2 95 



C04038 

CD4099 

MC14403 

MCI 4403 

WC14410 

UC14412 

MC14415 

MC14419 

C04501 

C04502 

CD4503 

C3'3 33:. 

C04505 

C04507 

CD4533 

CD4S1D 

CC451 1 

C04512 

CD4515 

5D4515 

CD4516 

004520 

C04555 

C04556 

CD4566 

74COO 

74C02 

74C04 

74COB 

74C13 

74C14 

74C20 

'4C30 

74032 

74C42 

74C46 

J4C73 

74074 

74085 

740S9 

74G90 

74C93 

74C95 

740107 

740151 

74CI54 

74C157 

740150 

740161 

740163 

740164 

T4C173 

740174 

740175 

740192 

740193 

740 195 

740240 

740244 

740373 

740374 

740922 

740923 

MM90C99 

MWMC97 



2.29 

255 

12.95 

12 95 

12395 

1295 

8.95 

4.95 

.39 

1.65 

.69 

9.95 

.75 

.95 

3.75 

1-19 

1.19 

1.39 

2.75 

1.45 

139 

1.25 

4.95 

.69 

2325 

35 

35 

,35 



3« 
.35 

99 
1.35 
14» 

75 
.75 
179 
595 
1.19 
1.19 
1.49 
1.19 
249 
350 
210 
165 
1.65 
165 
155 
1J5 
135 
i 35 
■ S3 
1.65 
1.55 
2.19 
2.19 
2.39 
2.39 
5.39 
5.65 
1.50 
1 25 



74LSO0N 
74LS01H 
74LS02N 
74LS03N 
74LSWN 
74LS05N 
74LS06N 
74L509W 
74LS10N 
741351 IN 
74LS12N 
74LS13N 
74LS14N 
74LS15H 

74LS21N 
74LS22N 

T4LS2CH 
74LS27N 
74LS28N 
74LS30N 
74LS32N 
;!-S33N 
-1.337'i 

74LS33N 

74LS40N 

74LS42N 

74LS47N 

74LS46N 

74LS51N 

74LS54N 

74LS55N 

74LS73N 

74LS74N 

74LS7EN 

74LS75N 

74LS7BN 

74LSB3AM 

74LSS5N 

741S65N 

74LS90N 

74LS92M 

74LS93N 

741S95N 

74LS96N 

74LS107N 

74LS1D9N 

74LS112N 

74LS113K 

74LS114N 

74LS122N 

74LS123N 

74L3124N 

J4LS125N 

74LS126N 

741331 32N 

74L5133H 

71LS133M 

74L5139M 

74LS145N 

74LS148N 

74LS151N 

74LS153N 

74151 54 N 

74LS155N 

74LS156K 

74LS157N 

74L3159M 

74L51S0N 

74131 51 H 

74LS162N 



74LS00 



74LS183N 1.05 



74LS164N 
74LS165N 
74L.5166N 
74LS166N 
7i!S:n!, 
74LS170N 
74LS173N 
74LS174K 
74LS175N 

741.51 90N 
74L5191N 

74LS192N 
74LS193N 
74LS194N 
7415 195N 
74LS19BN 
74LS197N 
74L.S221N 
74LS240N 
74I.S241N 
74LS2A2N 
74LS243N 
74LS244N 
74LS24SN 
74LS247N 
74LS24IN 
74LS249N 
74LS251M 
74LS253N 
r4LS257N 
74LS256N 
, 74LS259N 
7«LS2«1N 
73L33f-1 
J4iS2«6N 
74LS273N 
74LB275N 
7415279N 
MLS293N 
74L5290N 
74LS293N 
■4L53S5n 
74l^296N 
74LS324N 
74LS347N 
. 74LS34SN 
,43 74LS352N 
A3 74LS353N 
43 74LS363N 
^5 74LS3G5N 

1.19 74LS365N 

74l^367N 

74LS366N 

74LS373N 

74LS374N 

74LS375N 

. 74LS377N 

65 74LS335N 

74LS366N 

74LS390N 

74LS393N 

74LS395N 

. 74L3393H 

1.19 74LS424N 

74LS6SBN 

74LS670N 

61LS95N 

.. 61LS96N 

1.15 81LS97N 

1.06 8ILS98S 



35 

:i: 
33 
2E 
J5 
3.3 
33 
35 



.3- 
.53 

3! 
.33 
.3.3 
,33 

35 



45 

33 
55 
'? 



33 

;■) 

.25 
15 
.42 
.53 
.46 



1.19 
,45 

.67 



.46 



1335. 
M 
52 



1J6 
1.49 



73 
1.70 



1.05 



1.19 
359 
2.46 
1.15 
1.15 
199 
>39 



3 33 

1.15 
1.15 



1.15 
95 



1.15 
159 
1.69 
1.69 
1.59 
1.49 
2.20 
1.10 
1.10 
1.19 
1 40 

.99 
85 

98 
2.95 

.65 
2.49 
53 
1.75 
440 

.59 



1.10 
1.19 
1.76 
1.95 
1.95 
1.19 
1.19 
1.49 



159 
69 
195 
1.95 
.65 
1.95 
1.95 
1,70 
2.35 
2.95 



1.69 
1.69 




LINEAR 



5-W 

1.49 

3.95 
.79 



7BH05 
70MO6 

TflW.Q. 
LM105H 
LM103AH 
LMXfiH 

LM301CNJTH J5 
LWiO-iH .SB 

LM305H M 

LM30GH 3.£b 
LM30?CN/H ^B 
LMStotWH .98 
LM30QK 1.4D 

LM310CN 1,55 

LM312H 1.75 
LM317T 1.7Q 

LM3^CH,'H 1.4fl 
LM3E9NJH 1.25 
LM320K-XX* 1.M 
tM320T.XX* 1.34 
LM3Z0H XX* 1.25 
LM323K 4.95 

LM324N ,95 

LM337K 5^5 
LM3JSK 6.95 
LM332H 31 

LM3WK-XX* 1.75 
LMMCT-XX* 1^5 
LMXJHXX- 1,25 
IM3MH 1» 

LM346N 1JQ 

LW350K 5.60 

LM35BCN 

LM372hl 
LM376N 
LM377N 

LW351N 1,79 

LM333T 

LM38GN 

LM337N 

LM390N 

ME531V/T 

NE55&V 

NE5MM 

N&81T 

NE585H/H 1 .25 

HE566H/V 

HESGrVrH 

NEfliHH 

LM702K 

LM709KrH 

LW710NJH 

UM711NIH 

LW?15M 

LW723KiH 

LM733NiH 

LM739H 

UM741CN.fH 33 

LM74ICM-14 .19 

LM7*7I4(H. .?S 

LW740N H 

LM760CN 

LMUION 

MC1340 

MCI 350 



149 
IJ6 
3 75 

2.75 



1.95 
1J5 
1.40 
IAS 
3,75 

3d 



ITS 
1.50 
2.75 

» 
,2fl> 

.39 
1,95 



1.15 



295 
190 
195 
195 



MCl3Se 1-75 

LMM14N t«9 
LM1450CHJN 49 

WCltSSN .99 

WC1*89N M 
LMU9QN 

UM15&BN 
LM1QS0N 
LM13$0M 
LM1B89N 
LM2U1N 
LM29O0K 
LM2901M 
LM2917N 
GA3013T 
CA30U3T 
CA3021T 
CM0S3T 
CA3035T 
CAM39T 
CAMMCK 

CA3059N 
CA3O0flN 

LM3D65N 

CA30Q.N 
CA30B2N 

M3MSN 

CA3090N 
CA3W7N 
CA3130T 
CA3140T 
CA314&H 
CA3ieoT 
CA31WN 
CA3410N 
MC3423H 
WC3460l l i' 
8QaS3«N 
CA3600N 
LM39COH 

UM3914N 

LW3915M 

LM3916N 

RC4131N 

RC413CN 

RC4151H 

RC*194TK 

RC4195TK, 

ULN200I 

ULN2O03 

SN7M5.1N 

SN754S2H 
SN75453N 
SN75d5iN 
5N 7549 IN 
SN 75492 H 
SN TM93l^ 
SN 75494 K 
TL494CN 
TU9&CP 



1.50 
.95 

95 
310 
1.75 
.99 
J-50 
?95 
2.19 
1,99 
3.49 
2.OT 
2.76 
1.29 
1.29 
1.49 
3,19 
3.19 
4.95 
1.4B 
1.29 
1.69 
1.59 
t,55 

BO 
2.99 
3.49 
1.99 
1.30 
1.19 
2.49 
1 19 
1,95 

.59 
1.49 
3.95 
3-95 
3.39 

.59 
V19 

9fl 
3.75 
39S 
3.7S 
2.95 
1.10 
3.70 
495 
540 
1.25 
1 50 

39 

35 

J!i 

■i'j 
69 



AEMVNCED 

COMPUTER 
RODUCTS 



P 7225 Grmphio PJotmi' 179500 

P 16K htemofy wodw«s . . . . 265 00 

P5 1.4" Dual Miiln Ftan Dish Cnmo. 2100 00 
P 5 1/4' Single Mjuie* Fi eA Due Dn«a'295 00 

P P«HK>nalt(y ModuHj . 700 00 

P ROM Di-firtcr . . ...4000 

P PloEEBfr'PrinKiT ROM ...130 00 

P I n p ul Ou Fpuf ROM 200 00 

PMatnic ROW.... 130 00 

P StHtil intBcface (RS-232CI 350 00 

HP-S3 5tB95,M 
HP-41; Pcwtrful, Ytt E jiv Id Ui* 

• The HP-41 CD'tnmunncBKri *ri1h 

you in words ■» w«M Hi numbc^t 
■ ¥ai. can cuslamifB ihr hp.ji •<: 



lappkz computer ^ 

W Sales and Seivloe Jfr^,^ 

Apple II® 64K 

: fel^rSo- Maxl-System 

« DisR II w/controller 

« Apple ii w(4BK Call for more pricing! 

Total Value $271 9 00 your price $2229°° 
sa^- For Pascal System add $425" 



Apple Products Sold In-Store ONLY' 



yotir own rfaugrt 
> Programm ■— - 



g is issi and pjiy 
Mamury itvtt 



HP 41 CV 

IB 

■ * CQ r it/nuci'j3i 
I ftvuryS 

■ - OpCianjI Peripherals alJow you 
I 1a expand capabplitlBi. 

B HP-41 Syilflm I 398 00 

, HP-41 Sysiemll 67500 

HP-41 CV HP-Card Roadtr .......... 17fl 00 

27S.OO HP-Oplical Wand , .. . 105 00 

HP-41C HP-PIOl18r'Pfim*r 315 00 

19AOD HP-QtjadflAM 



MINIMOVER-5 
^ctS* oi ROBOTIC ARM 

Manual a^H H^fc 

- Agirjfnjlic.n Of ^^H ^B ^b 
RoboliD Assembly ^^B ^H "■ 

' Eduiilion ^B Hr ^ 

Ro&omc Pflctplsa ^^^^^^ Jft 

• Artificial Intol iOGOCl ExcwnmsnEi ^ 

- Comp-ulCt AH *nd Qamas 

$1695 00 



AimtHiiC ScFEtVVa T«r T71S40 

*.'App '. IJi en s M ITJJl 
A ppl^avc-T U Flt'ti fl-ise Mari, a : 



S39" 

*ie^ 



Calilomia COOiptrTar System*. 2^00 

SUPER S-100 BUY? \ 



VliTA PCVFUTtB 



A.HBOU3M Dtmtrj a-Cgnl4«r 
Ut'Mil 2 *fl Js'iiiM 

ia« aio e.':«' rivjiui id. 

GCS All r^hpgnojl TIOAlBlllH 
AeeWJarHiLL-DEaV 



CP9U 



■van 

PStalritfU . 

X-IIMQ Opoafi J 

>*tt«l S^J>frMl n 



iflM 



•ain 

(WW 
llliH 

«■?>: 
JIM 



NV* C-:i'»r.'*r,*rfl7'7J» 



*W* Qr»3phi=i IHW 
A»l4l34*l>>rcOiL JJ 



in« 
1N« 

MM >S 

ZlH 



Cj'.i r-cj V.i ;i-f i 
Win lu* n v : ,j 

■■ ...I'M!, .'I.JD 1" 

< Oorn,iio*isn>-d^n* Call 

C T r.u.?JM^m-uDiiL Call 

i Ci>-.ui GDfi^jaWian ^|j 

i CfrwHUiffW n*ll 

■ feai^cc.rn.ic^r.i.irtfpj 



teipplG/^ 






New #¥>pta software 



* 12Slal Malnlramv 
■ M byft*rn!c RAM 

i CPJMTM 2.2 

- Z-M CPU 4 MHl M^StrUI IO 

* Double Danmlly Dltk ConlroDvr 

- Interface to Vista V-1000 Chassis 

SPECIAL PACKAGE PRICE 

FOR COMPLETE SYSTEM 

with 42} Stiugarl Doubla Otmlly 

Plcppya mounlad. add 1495. °° 



1899.00 




Prota Clips 



14-P-i.Ckb PCH 

16P.nC»p PCH6 

J^ P.n C!= FC-?4 

*J-PinC»p PCXC' 



S 42S 

3 * W 

4 OH 



#1 



Proto Boards 



p&fl r&gs Pt*lCH. 4*00 

w-ido 'Bdo pa-Ma »r-oo 

PBUQI Jl og Pfr?03A liflM 



Vjaicjlt— Mow Bettor Thin Ev*r 
Visiplol— Qripn your 

Vis;£a:c V^orhnheeli 
VlSilrerd.'ViiiiplOl — ViSiDlpC 

wi'Trand Analysis 
VisidPK— ttio urtimai* 

C6M$ V.s iCSlC Crxnpati blc 
Vtaiiarm— Communicate 

■#ijoirisr Systems 
5 PI General Ledg>ar 
□ Pi A-ccounta Receivable 
BPI tnventory 

Siocklile invtmlory Syslem 
InEotcry InvenlDry Syalem 
Microcom MicrocouMer 
Mlcroccn M icrol e le graph 
AcoounlingPlua.l] Bi?Pkg. 
Stoneware 0B Waster 



169,00 
H9.00 
233.00 

219.00 
2D9.CO 
2^1.00 
299.00 
299.00 
349.00 
2A9.00 

229.00 

1250.00 
1B9.CO 



SEonDware Ulihly P^g (For abOYftl EL9.D0 



ACS BASIC AOCOUNTlWC SYSTEM, Total 
aecDunling iyriiem inciurJoS ■Gr'L, fiJH, fijp, 
PAYROLL 69900 New 



Buy a 

System 

and 

Save 



We only offer Apple 
CPM sol) ware which 
has been evaluated 

by our software slaH 

WGROSTAR-The Bflnchmirk ol 
WQ(dp(r>r;Bii.Sina Mltware requires 280 
A. 00X24 34000 

/TS-60 CPrM-Wordprocesior has no 
screen menus uses new keycaps 
{Supplied! to display Key luntSions 

319-00 New 
MAIL MERGE A Wordetar Enhance 
men! Pkg altow? for mistier genera- 
lion t. chained m\ nl i ng 169.00 

SPELLGUARD^Wrii proolraad Wordstar 
fi VTS-00 Tej(L 1iles againsl en 
Oxpandabie 20.000 word dictionary 

169JQQ 
SUPER SORT^WilL sort, merge, & 
pETlarm racorrJ Selection on your 
CPjMCataPjl» 1&9.00 

FOJTTBA 6D-Hy M-crosoll 10500 

CO13OL60 By MicrosolB 74<>.0O 



Novation^ 
AUTO-CAT" 

Automatic Answer 
Direct Connect 
0-300 Band 

List 279 H 
ACP245" 

CAT" 1 Llst 19B " 

AniwerOriainatt ACP169 00 

D-CAT T 

direct Connect 1 
0-300 Band. 

List 249" ACP189 00 



Breaklhru in Apple IT' Mass Storage! 

Vista A800 Quad_ Density DMA 8" Disk 
Controller L 

j* V 

Model A800 onljrSSSS 00 

| Special C omplete Su bsystem Offer ] 

• V1QC0 wftwo Qume DatatracK 8 • Cable, ready to run 

• ABOO Apple II 8' Disk Controller 



Total Value $2939"° 



your priceS2495 00 




| Bockwea Sin S le Board 
Computers 



^■l AIMB5v.lK 


43S.00 


^■L AIM«w(*K. 


475 00 


■■Ht BK BASIC ROW 




BBSA4 4KASSFMBLF«RnW H4 00 


S^3|V POWER SUPPLY 


54 .95 


a^ ENCLOSURE 


4995 


TOTAL SYSTEM ^r4K 


»"?<".- 


SVMERTEKSYMl 


239.00 


sdz-bostarterkit 


36T00 


SD^-SOSTARTERKJTAftT 


450.00 


SDSBClMZ.eOAiT 


36700 


SD SEC 200 Z JO AST 


3^1.00 


RCACOSMACVIP 


160.00 


CROMEMCOZflOSHC 


44900 



AATARI 800 & 400 

Personal Computer System 
ATARI 800 £799°° 
ATARI 400 S375 00 

ATARI BOO Inciudss: Computer Consolq, BASIC LangL Cartridge, BASIC 
Language Progiramming Manual. 8DO Oporalor's Manual w/NotebooK 
16K RAM Module. Power Supply. TV Switch Box 




J •■■./. 

H% AA Wfclix-. 



'RfriaR prices may vary. 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



DRIVER'S LILLNSt 4 
a I5REQUJREDOJ 1 " 
OR CASH PER CHtL 



m 

OD 
3 

c 
> 

< 
to 

00 

127 



CIRCLE 43 ON FREE INFORMATION CARD 



'• 



DIRECT FROM TOMAR: 
THE RIGHT DMM AT THE 
RIGHT PRICE. $4995kit 

$P A ftp assembled 




54.95 



& tested 



Four function: DCV, ACV, 
Ohm & DCmA. Battery 
powered for field or labora- 
tory. All functions protected 
against overload. Excellent 
resolution in all modes. 

Factory direct. By elimi- 
nating the middle man, Tomar 
is able to offer the DMM813 
digital multimeter at these 
remarkably low prices. Satis- 
faction is guaranteed by a 
30-day money back offer. 
Ordering. Send your check or 
money order ($49.95 for 
a complete kit, $54.95 for the 
DMM813 assembled and 
tested] to Tomar, Ltd. Allow 30 
days for delivery Add 6% 
tax for delivery in California. 



6322 Mojave Drive 
San Jose, CA 95126 



CIRCLE 62 ON FREE INFORMATION CARD 









*&£& 






><• 



*M 



oS*' 



,c* 






**$. 



llO* 5 











CIRCLE 72 ON FREE INFORMATION CARD 



V) 

g 
z 
o 

cc 

h- 
O 

IU 

_l 

LU 

□ 
< 

IT 
128 1 



COMPUTERS 

ATARI" 800 T " 
COMPUTER SYSTEM 

16k— *750lQQ 
4Bk-*898.00 

APPLE II Plus" 
4S*-*11MOO 



ATARI ^ 
Soft wars ^ 

Misli Cimiij 

A si i nib 

SlirRiliirs 

dm 

All/ 



REAL-TIME CLOCK 
CALENDAR (MSM 5832) 



-itn»uu J7JC 

'IfelMdTWa f**T^ 

'MM Sifter XTAL 




THEMTOU7 

turn* ** &t*pt*v 
outhri- vnto- 4 C4M- 

'7950 



powm 

SUPPLY 

MODEL 
"CP198 

'^ -iii'SM. 



DISKETTE 
«SALE» 

Wabash: , 
Sine!.— %*27. 95 



Dysan & Spectrum 

also available!! 

call for price 



CARDS 

MICROSOFT 

zso* 

$ 295P° 
16KRAM 

vt«x 

VIDEOTERM 

*295°° 
KEYBOARD 
ENHANCER 

$12000 

CALIF COMTSYS 

APPLE 
CLOCK 
$124°° 

PftOTO 
BOARD 
*25°° 




COMPONENTS 



SN74D2H 

MlMHM 

5H74S3N 
SH74MH 
5K74MH 
SN7413W 
SH7413SH 
H 74141 N 
SK74,<>1M 
SN741MW 
SN74154H 
Sh74lS5h 
SH741J7K 
SH7416Q* 
SK74161N 
SH74i«h 
SN741&4H 
SH74165H 
5H74174H 

SH74U1N 
SH741HN 
$N741rJ1*J 
SHT4MW 



»S» W 748W2 

M*t» ,48 743* 

74*» Jfl 74*201 

7*833 Jfl 745240 

74»Q .75 74SM4 

74337 M 74*251 

H9W 96 7432*7 

M»1 4fl 7452* 

T4M-I M 74»» 

74574 M 745470 

T4S« .» 74S471 

W*t12 1.W 74M73 

740132 1.45 7434M 



5.73 

a.70 

2-95 
2,75 

2 .as 
res 

5.715 

B.2S 

e.50 



74LS00 



PRINTERS 
mm 

MX-80 
ST"-*535°° 

FT-*645.°° 

ititariin £ eiifi 
(78.90 



•SPECIALS* 



ZERITH ZVM-121 VidBs HMuiltBr^ ei«an PhBsjilr«[ 

IZklL IS+lfe — MI340O 

3inch MUFFIN Fit i/tirif— »3-95 
UFD 165- Film, Disk C«nt—< 19.95 
RI55-M1— til. 50 
8255- PPI— 11.35 

ztii-iuu. urn-Jus 

BQ8SA CPU — — *a^Q 
HC68M CPU— *7.75 
ER HOI- EMM— 4.35 



AY3-8603-f. 
LM300H- 45 
6B02— *9.50 
65O2-'630 
6821-*4.9S 



WE CARRY 
COMPUTER 

BOOKS!!! 



MONITORS 

AMDEK 




12ia B/W-**129P«' 
!2in. Green— 1-H55.OO 
13in. Color -*-*365P<> 



■ MM inc. 

II-! 3! cgwilllll 01CII11 illll 
ft*. SWITCH WILL SHITCjI KlEiH 
KIWII riKEtUU / rlllKH. 

» MIS 111 tWICIU. rill WIMI 



ro$ 



*LS10 
Ml£l4 
WL520 

74L521 

74L5H 

MLllT 

74LS2* 

MLS JO 

MLSJ2 

74LS3* 

74LS42 

74LM* 

741.574 

74L373 

MLSH 

74LSK 

74LSS3 

HL»« 

74LS107 

74L5113 

74LS133 

74LS123 

W L5 1 2 S 

74 L*1 M 

MLttM 

74 LSI 39 

74 L St 51 

74 LSI 53 

74LS1S7 



744.51 H 

74LS41 
74LS1S2 
74L31U 
74LS144 
74LJS-W5 
74LSWD 
74LS1TO 
74 LSI 14 
74 LSI 73 
74LS1BO 
74LSTV1 
74L51W5 
ML519T 
W LS221 
HUMO 
74^5241 
744J341 
I* LS244 
74LS2+5 
74 L SZ51 
74LS2S3 
74L3HT 
74USI» 
MLSW 
74LS27S 
74LS274 
74L5JOO 
74LS2W 
WLS344 
74LSMT 
7415373 
74LS374 
74LS177 



27» 3.254. Blw 2.BBA 

27W 5J0 m t far SjOOh 

2732 d.9SM 4lgrTl.tt>ia 

4HB XOH6 I«J»-Bfa. HCO 
WW 23544 I Km «.t» 



450H3 2.SOt-lOtar 2 JO** 



S sockets 



■5 »*J8 

•« UIB.7D 

1-» 1CV8.70 
JS KW.TO 
H! Bra.JO 
™ »rt5J0 

■™ «mM 

-2 «/Tr.TO 



< wool 

14 WiJDi 

W 10/1.40 1 

B KUt»l 

U XV2.70I 

:« «V2.70l 

J» KWJJ-" 

40 wyj.g 



Bare Bones APPLE I 
|w/o Keyboard 

W/O Pwr. Supply] 



rvi rtl_ I I 



cnji 

lino '• 

I: mere »» 

li-B«oni »» L 

1 1 -SO 002 10-U4K 1Ifl«l 



CIRCLE 57 ON FREE INFORMATION CARD 



SURPLUS 
ELECTRONICS 

CORP* Phone:(305)887-8228 

7294 NW 54th Street TWX: 810 . 84 8-6085 

Miami, Florida 33166 WHOLESALE/RETAIL We accept MasterCard and Visa. 

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 



"TANK BATTLE" TV GAME 

In just a short time and wrth a few minor parts, the most 
novice hcbniest can complete this exciting Tank Battle 
game. Create a fun- filled evening tor the whole family. 
Two independent tanks rumble thru land mine fields, 
snoot shells and fragment when hit. Four distinct engine 
sounds are produced for the different speeds. Sounds of 
gunfire, shell bursts and tank explosions are realistic. 
Automatic on-screen scoring. Supplied with schematic 
drawing. 

SOLO AS IS 

$9.95 ea. 



C.B. SPECIAL 

CONVERT THESE T0 10 METER FM 
New HY-GAIN printed circuit board assembly with PLL02A 
chip and 3 crystals [Squelch pot, volume control and 
channel switch not Included.) Boards sold as is. the way we 

, bouohl (hem from the manufacturer. Board dimensions 

6-x m" 



19 $7.50 

10-49 $6.50 



50-99 $8.00 

km- up $5.50 



COPPER 
CLAD BOARD 

i Double Side) 

Size 9.25)t 10.75 
Thickness .062 



$2.00 



ea. 



DIP SWITCH 



5POSITI0NS1.Mes 

B POSITION SI.Mea. 

10 POSITION $2.00 ea, 

12POSIT10NS2.50M 



AMP METERS 



2'A" square, no shunt required. 
Easy-to-read dial. 
Movements: 0-6, 0-10, 0-17 

$2.50 ea. 



SPEAKER 



3" Diam . 
SOHM, 
5 Watts. 

$2.00 ea 



COAX CONNECTORS 

UG-273/U BNC-F/JHF-M $2.50 

JG-255/U BNC-M/UHF-F $3.00 

JG-146 A/ J N-M/UHF-F $4.50 

UG-B3B/U N-F/UHF-M $4,50 

UG- 1 75 RG-58 Adapt S .20 

UG-176RG-S9Adapl $ .20 

LG-lfJMBNC-F/Panel $1.00 

S0239 50C 

PL259 60e 

COAXIAL CABLE 

50OHM-RG174 

$4.95/100' S3. 00/ 50 



SCREWDRIVER KIT 



Handle stores four blades 
2 single slot 5/32" & 3/32" 
1 phillips 1 scratch awl 
6" long with one blade inserted 

$1.00 



TRIMMER CAP 

1.5-20pF 
[ARCO PO402) 

*^ 50$ ea 



SUB-MINI 10K POT 



5/S1.00 



with On-Off 

V<" hole mount, 

W shaft, 

W thread section. 



POWER 

TRANSFORMER 

$14.95 ea 

Primary -115 vac 
Secondary- 32 v with 
24 v tap at 15 amps 
Dim, 4yj" h X 3%" w X 4" deep 



SOLID GEL BATTERY 

6 volt @Sa.h. with Charger 

Etpower EP 680 may be charged con- 
stant voltage or constant current. Bat- 
tery is self-contained and requires no 

maintenance. Connections made with 
qu ick connect I ugs . Ail plastic case s fee 
5V4 rix2*<w x4V!l.weighi4lhs. 



TEXAS INSTRUMENT 
KEYBOARD 



Has 3 slide switches, 26 different 
keys, key pad removable by 4 screws 

$1.95 ea , S8.00 



C&K SWITCHES 



M 



L-3 



J-60 J " 3 



Part* Moveir 

J-60 7101 SPDT 



L-3 



7108 SPDT 

(momentary) 
J-3 7201 DPDT (special 
large rocker) 

$1.00ea 6/$5.00 



E. F. JOHNSON 
"S" METER 



Edge Meter 250 UA, 

tits in Wx Whole. 

Black background. 

Scale 1-20 Top, 

0-5 Bottom. 

51.25 m 5/S5.00 



COMPUTER GRADE ELECTROLYTICS 



VALUE/MFD VOLTS 

63,000 @ 1SV 

10,000 @ 20V 

2,700 @ 25V 

2,900 @ 25 V 

100,000 @ 30V 

39,000 @ 30V 

34,800 @ 50V 

450 @ 75V 

500 @ 100V 

50 @ 450V 



DIAM. LOTH. 
3" x 5W 
1Vi"x5%" 

WX2W 

1Wx2" 
3" x5%" 
1" x5W 
3" x5W 
1V4»x2W 
1'A"x3 1 /*" 
1V<"x2" 



PRICE 

S4.00 ea 
S3.00ea 
S2.00 ea 
$2.00 ea 
$6.00 ea. 
$4.00 ea 
$3.00 ea 
$2.00 ea. 
$2.00 ea 
$2.00 ea 



TELEPHONE & TTY 
INTERFACE MODEM 

MFG by Anderson Jacobsrjn 
DAA Modem Model DC 230 with A-36 

Telephone Coupler 

$69.9$ 



Haled 300 Gaud, hah or full duplex DM level 
adiustable lo - 3, - 4 ta - 6 r - 7 to - 10. TTV 
and DM outputs brought oul to 15 pin Molex 
connectors F$K oscillator send* 1070 Hz space 
and 1270 tti mark Receives 2025 Hf space and 
2225 Hz mark. Telephone coupler has 4-1 1 cord 
and plug Sire ^VWslSLxir Dp designed 10 
tw recessed in desk or panel. Electronics in case 
6^Wx12x2»i- Dp wHhS"tl..3^ireU-oround 
cord ■and. pigg Operates on 115 vac, SO/60 Hz. ft 
Amp Supplied wrth conneclion sheer. Removed 
Ifom equipment excellent condition, guaran- 
teed 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



JuFfS 
10uF@ 
2uuF@ 

5i.i uF@ 

2.2 UF@ 

3.3 uF@ 
1uF@ 

2uF@ 
25uF@ 
3uF@ 

5uF(a 

10 uf @ 

250 nF@ 

50uF(a> 



15V12/S1.00 
15V12/S1.D0 
15V 12/51.00 
15V12/S1,00 
2SV 12/S1 .00 
25V12/S1.0O 
35V 12/51.00 
150V 12/51.00 
25V 15/S2.O0 
50V 15/S2.QO 
5OV15/S2.O0 
50V15/S2.O0 
25V10/S2.OO 
75V10/S2.O0 



9 VOLT NiCd 

RECHARGEABLE 

BATTERY 



NEW. Replaces 
the popular 9V 
Transistor Battery. 



$4.75 1 



MAHOGANY 
PROJECT BOX 



$1.50 ea 



1Wv»x7%"lx%"to1ft"h 

Has a lip for recessed face 
plate and a felt bottom 



POWER SUPPLY 



- 12 vnc .tamps 
j + 5vdc.4amps 



$3.95 1 



MODEM CABLE 
ASSEMBLIES 



$5.50 1 



<5F 



Conn 

S, 22 AWG 

Hood #Cond 

25 P 14 

25 S 10 



Length 



IC SOCKETS 

GOLD-PLATED 
WIRE WRAP 

14 pin 40c ea 
16 pin 45c ea 



MUFFIN FANS 



MFG By Rotron Inc. 

3 Blades W Square 

USED 

110VAC$5.95ea 

NEW 

230 VAC Model MU3A1 

$12.00 ea 



NEW 
SPRITE FAN 

Mfg. by Rotron Inc., 

Model SU2A5 

115vAC. 39 amps. 

(Impedance protected.) 

3'/<"x3%"x1*<" 



$12.00 



5?. 



7 POWER CORD 

HEWLETT PACKARD TYPE 



Molded 3 Prong 
Plog with molded 

receptacle 
Belden 16 AWG 



$3.00 



es 



24-Volt POWER SUPPLY 5 4 AMPS | 
MFG by ACDC Electronics Inc. 
Model OEM 24N5. 4-1 

«45 nn 

Input 105-125 vac 50/60 Hi. Has *™" wv 
woll ad] and O.L adj. Output 
terminals contain + oul, + sen. 
O" 1 1 5" n x 5"* - sen, - out, ae neut, ac line and GN0. 13 LBS. 



m 

CO 
30 

c 
> 

DO 

-< 

(O 
CO 

l\J 
129 



TERMS: All material guaranteed unless otherwise stated. It you are not satisfied with our product, it may be returned within 10 days lor a refund {less shipping). Please 
add S4.00 tor shipping and handling on all orders. COO'S accepted for orders totaling S&0 or more. All orders shipped UPS unless otherwise specified. Florida resrdents 
please add 4% sales lax. Minimum order, $15.00. Foreign orders - US funds only, add 20% tor shipping and handling. 



CIRCLE 48 ON FREE INFORMATION CARD 



16K Memory 



4116-200ns 



8/15.95 



ALL MERCHANDISE 10096 GUARANTEED! 



CALX US FOR VOLUME QUOTES 



1702 

2708 

2758 

TMS2516 

2716 

2716-1 

TMS2716 

TMS2532 

2732 

2764 



4027 

4116-120 

4116-150 

4116-200 

4116-300 

4164 



2101 

2102-1 

21L02-4 

21L02-2 

2111 

2112 

2114 

2114L-2 

2114L-3 

2114L-4 

2147 

TMS4044-4 

TMS4044-3 

TMS40L44-2 

TMM2016 

HM6116 



EPROMS i 

256x8 (Ins) 

1024 x 8 (450ns) \ 

1024x8 (5V)(450ns| I 

2048 X 8 15V} (-15005) I 

2048 X 6 (SV) (450ns) ! 

2048 X 8 (5v) (350(15) i 

2048 x 8 (450ns) ! 

4096x8 (5 V) (450ns) 11 

4096 x 8 (5V) (450ns) (200ns) 

8192 x 8 (5V) (450ns) 



CRYSTALS 



DYNAMIC RAMS 



4096x1 
16.384 x 1 
16,384 x 1 
16,384 x 1 

16,384x1 
64.536x1 



(250 ra) 
(120 ns) 
(150ns) 
(200 ns) 

(300 ns) 
(200ns) 



STATIC RAMS 



256x4 
1024 x 1 
1024 x 1 
1024 x 1 
256x4 
258x4 
1024 x 4 
1024 x 4 
1024 x 4 
1024 X 4 
4096x1 
4096 X 1 
4096x1 
4096 X 1 
2048x8 
2048x8 



2.50 



1.95 



100 pea 

2.00 

CALL 
1.95 
1.80 
1.75 

CALL 

100 pes 



(200ns) (150ns) 
(200ns) (150ns) (120ns) 



LP o LOW POWER 



74LS00 SERIES 



74LS86 

74LS88 

74LS90 

74LS91 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 

74LS123 

74LS124 

74LS125 

74 LSI 26 

74LS132 

74LS136 

74LS137 

74LS138 

74LS139 

74LS145 

74LS147 

74 LSI 48 

74LS151 

74LS153 

74LS154 

74LS155 

74LS156 

74LS157 

74LS158 

74LS160 

74LS161 

74 LSI 62 

74 LSI 63 

74LS164 

74LS165 



7-'- LSI 66 
74LS163 
74LS169 
74 LSI 70 
74LS173 
74LS174 
74LS175 
74LS181 
74 LSI 89 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 



74LS293 

74LS295 

74LS298 

74LS324 

74LS352 

74LS353 

74LS363 

74LS364 

74LS365 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS377 

74LS378 

74LS379 

74LS385 

74LS386 

74LS390 

74LS393 

74LS395 

74LS399 

74LS424 

74LS447 

74LS490 

74LS668 

/-:L£GG9 

74LS670 

74LS674 

74LS682 

74LS633 

74LS684 

74LS685 

74LS688 

74LS689 

81 LS95 

81LS96 

81LS97 

81LS98 



32.768 KHZ 
1.0 MHZ 
1.8432 
2.0 

2.097152 
2.4576 
3.2768 
3.579546 
4.0 
5.0 

5.0688 
5.185 
5.7143 
6.5536 
8.0 
10.0 

14.31818 
18.0 
18.432 
20.0 
22.1184 
,32.0 



MISC. 

AY5-2376 

11C90 

XR2206 

3242 

3480 

MC4024 

MC4044 

7103 

7106 

7107 

76477 

8038 

95H90 

9602 



February Specials 



6502 



Z-80A-CPU 

Z-80A-PIO 

8214 

8216 

6800 

6810 



6.00 
6.00 
2.95 
1.50 
4.95 
3.95 



6502 


6.9; 


6502-A 


12.9; 


6504 


6.9: 


6505 


8.9; 


6507 


9.9; 


6520 


4.3; 


6522 


9.9; 


6532 


14.9; 


6551 


11.8! 



TMS 40L44-20 
4096 x 1 low power 200ns RAMS 

By Texas Instruments ■ not equivalent part 
number made by another manufacturer as 
sold by others: 

4.49 each 125.00/32 pes. 

Special! end February 28, 1982 
Please state "February Specials" 

whan ordering 



800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 



CALL JDR BEFORE YOU BOY! 
WE WILL BEAT ANY COMPETITORS' PfllUKS 



CMOS 



280 

ZS0CPU 

zeoA-cPU 

Z80-P1C 

Z80A-P10 

280-CTG 

Z80A-CTC 

Z80-DART 

Z80A-DART 

Z80-DMA 

Z80A-DMA 

Z80S10/0 

Z80A-S10/0 

280-sion 

Z80A-S1O/1 
280- S 10/2 
Z80A-S10r2 
Z80-S10i09 
Z80A-S1W9 

Z80BCPU 
Z80B-CTC 
Z8OB-P10 

Z8671 
LZ6132 



39.95 
34.95 



UibU U 


UN- 


74C00 


.35 


74C374 


2,75 


4019 


.45 


4098 


2.4! 


TROLLER: 


74C02 


.35 


74C901 


.80 


4020 


.95 


4099 


1.9; 






74C04 


.35 


74C902 


.85 


4021 


.95 


14409 


12.9; 


1771 


24 95 


74C08 


.35 


74C903 


.85 


4022 


1.15 


14410 


12.9; 


1791 


36.95 


74C10 


.35 


74C905 


10.95 


4023 


.35 


14411 


11.9! 


1793 


44.95 


74C14 


1.50 


74C906 


.95 


4024 


.75 


14412 


12.9; 


1797 


54.95 


74C20 


.35 


74C907 


1.00 


4025 


.35 


14419 


4.9! 






74C30 


.35 


74C908 


2.00 


4026 


1.65 


4502 


.9i 


UARTS 


74C32 


.50 


74C909 


2.75 


4027 


.65 


4503 


.« 






74C42 


1.75 


74C910 


9.95 


4028 


.80 


4508 


1.9; 


AY3-1014 


6.95 


74C48 


2.10 


74C911 


10,00 


4029 


.95 


4510 


.9! 


AY5-1013 


3.95 


74C73 


.65 


74C912 


10.00 


4030 


.45 


4511 


.g; 


TR1602 


4.95 


74C74 


.85 


74C914 


1,95 


4034 


2.95 


4512 


.9£ 


1M6402 


795 


74C76 


.80 


74C915 


2.00 


4035 


.85 


4514 


1.2E 






74C83 


1.95 


74C918 


2.75 


4040 


.95 


4515 


2.2: 


INTERFAC 


74CS5 


1.95 


74C920 


17.95 


4041 


1.25 


4516 


1.5; 






74C86 


.95 


74C921 


15.95 


4042 


.75 


4518 


1.2! 


8T26 


1.69 


74C89 


4.50 


74C922 


5.95 


4043 


.85 


4519 


1.2; 


8T2B 


2.49 


74C90 


1.75 


74C923 


5.95 


4044 


.85 


4520 


1.2f 


8T95 


.99 


74C93 


1.75 


74C925 


6.75 


4046 


,95 


4522 


1.2f 


8T96 


,99 


74C95 


1.75 


74C926 


7.95 


4047 


.95 


4526 


1.25 


8T97 


.99 


74C107 


1.00 


74C927 


7.95 


4049 


.55 


4527 


1.9£ 


8T98 


.99 


74C150 


5.75 


74C928 


7.95 


4050 


.55 


4528 


1.2£ 


DM8131 


2.95 


74C151 


2.25 


74C929 


19.95 


4051 


.95 


4531 


.95 


DS8836 


1.29 


74C154 


3.25 


74C930 


19.95 


4053 


.95 


4532 


1.9E 


ft rt/- 




74C157 


1.75 


4000 


.35 


4060 


1.45 


4538 


1.9E 


ULUbr\ 


74C160 


2.00 


4001 


.35 


4066 


.75 


4539 


1.95 


CIRCUITS 


74C161 


2.00 


4002 


.25 


4068 


.40 


4543 


2.7C 






74C162 


2.00 


4006 


.95 


4069 


.35 


4555 


.95 


MM 5369 


3.95 


76C163 


2.00 


4007 


.29 


4070 


.35 


4556 


.95 


MM5375 


3.95 


74C164 


2.00 


4008 


,95 


4071 


,30 


4581 


1.95 


MSM5832 


7.45 


74C165 


2.00 


4009 


.45 


4072 


.30 


4582 


1.95 


7207 


7.50 


74C173 


2.00 


4010 


,45 


4073 


.30 


4584 


.95 


7206 


15.95 


74C174 


2.25 


4011 


.35 


4075 


.30 


4585 


.95 






74C175 


2.25 


4012 


.25 


4076 


.95 


4702 


12.95 


o/"ifcnim 




74C192 


2.25 


4013 


.45 


4078 


.30 


4724 


1.50 


LONVfcR 


TERS 


74C193 


2.25 


4014 


.95 


4081 


.30 


80C07 


.95 






74C195 


2.25 


4015 


.95 


4082 


.30 


B0G95 


.85 


MC1408 L8 


4.95 


74C20O 


5.75 


4016 


.45 


4085 


,95 


S0C96 


.95 


DAC-0800 


4.95 


74C221 


2.25 


4017 


1.15 


4086 


.95 


B0G97 


.95 


ADC-0804 


4.95 


74C373 


2.75 


4018 


.95 


4093 


,95 


80C98 


1,20 



HOURS: Han. - Fri.. 9 to 5; Sat. 11 to 3 



VISIT OUR RETAIL STORE! 



^^kiiiiW 


VtSA* 


roasiffl iM.in.ji-i 









JDR MICRODEV1CES, INC. 

1224 So. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



TERMS: For shipping include S2.00 lor UPS ground. *3.00 
(or UPS Blue Label air. $10.00 minimum order. Bay Area 
residents add 6vs % sales lax California residents add 6% 
sales lax We reserve the right to limit quantities and sub- 
stitute manufacturer Prices subject to change without 
notice Send SASE tor complete list. 



CIRCLE 53 OK FREE INFORMATION CARD 



2716 EPROMS 450NS (5V) 



8/4.95 ea 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



8000 



8200 



8035 

8039 

8080A 

8085 

B085A-2 



8155 

8156 

8185 

8185-2 

8741 

8748 

8755 



16.95 
19.95 
3.95 
12.95 
16.95 
99.95 
39.95 
11.95 
11.95 
29.95 
39.95 
39.95 
29.95 
44.95 



6800 



6800 
8602 



6809 E 

6810 

6320 

6821 

6828 

6834 

6840 

6843 

6844 

6845 

6847 

6850 

6852 

6860 

6662 

6875 

6880 

68S00 
6SB21 

68B50 



10.95 
12.95 
12.95. 



LEDS 

Jumbo Red 
Jumbo Green 
Jumbo Yellow 
5082-7760 ,43'CC 
MAN74 ,3'CC 
tMAN72 .3'CA 



8202 
8205 
8212 
8214 
S218 
8224 
8226 
8228 
8237 
8238 
8239 
8243 
8250 
8251 
8253 
8253-5 
8255 
82555 
8257 
8259 
8272 
8275 
8279 
B279-5 
6282 
8283 
8284 
8286 
8287 
S2B8 
L82S9 



10/1.00 

8/1.00 

6/1.00 

.79 



TV 
CIRCUITS 

MC1330 1.89 

MC1350 1.29 

MC1356 1.79 

LM3S0 1.29 

LM386 1.50 

LM565 .99 ■ , 1WT"SI~%£ 

LM741 .29 | ifti'-Ji:': ' 

LM1310 
LM1800 
i LM1889 



EPROM ERASERS 

PE-14 78.50 

PE-14T (with timer) 108.50 

PE-24T (with timer) 154.50 

ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANQDIZED ALUMINUM ENCLOSURE. 



OUR AD MAY BE IMITATED BUT 
OUR SERVICE CAN NEVER BE 
DUPLICATED. 



VOLTAGE REG's 



7B05T 
7806T 
781 2T 
7815J 
7824T 

7B05K 
7B12K 
7815K 
78L05 

78L12 
78L15 

LM309K 
LM317T 



7905T 
791 2T 
791 5T 
7924T 



7905K 
7912K 
79L05 
79L12 

79L15 

LM317K 
LM323K 
LM337K 



:TO-220 K = TO-3 L = TO-92 



74SO0 SERIES 



74S0O 


.44 


74S74 


.69 


74S163 


3.75 


74S257 


1.39 


74S02 


.48 


74S85 


2.39 


74S16S 


4.65 


74S268 


1.49 


74S03 


.48 


74S86 


1.44 


74S169 


5.44 


74S260 


1.83 


74S04 


.79 


74S112 


1.59 


74S174 


1.09 


74S274 


19.95 


74S05 


.79 


74S113 


1.98 


74S175 


1.09 


74S275 


19.95 


74S08 


.48 


74S114 


1.50 


74S1B1 


4.47 


74S280 


2.90 


74S09 


.98 


74S124 


2.77 


74S1B2 


2.95 


74S287 


4.75 


74S10 


.69 


74S132 


1.24 


74S188 


3.95 


74S2BS 


4,45 


74S1 1 


.SB 


74S133 


.98 


74S1B9 


14.95 


74S289 


6.9B 


74S15 


-70 


74S134 


.69 


74S194 


2.95 


74S301 


6,95 


74S20 


68 


74S135 


1.48 


74S195 


1.89 


74S373 


3.45 


74S22 


.98 


74S138 


1.08 


74S196 


4.90 


74S374 


3.45 


74S30 


.48 


74S139 


1.25 


74S197 


4.25 


74S381 


7.95 


74S32 


.98 


74S140 


1.45 


74S201 


14.95 


74S387 


5.75 


74S37 


1.87 


74S151 


1.19 


74S225 


8.95 


74S412 


2.98 


74S38 


1.66 


74S153 


1.19 


74S240 


3.98 


74S471 


9.95 


74S40 


.44 


74S157 


1.19 


74S241 


3.75 


74S472 


16.85 


74S51 


.78 


74S158 


1.4S 


74S244 


3.98 


74S474 


17.85 


74S64 


.79 


74S161 


2.85 


74S251 


1.90 


74S482 


15.60 


74S65 


1.25 


74S162 


3.70 


74S253 


7.45 


74S570 
74S571 


7.80 
7.80 



.34 



LINEAR 

LM301V 
LM308V 
LM309K 
LM311 
LM317T 
LM317K 
LM318 
LM323X 
LM324 
LM337K 
LM339 
LM377 
LM380 
LM386V 
LM555V 
LM556 
LM565 
LM566V 
LM587V 
LM723 
LM733 
LM741V 
LM747 
LM748V 
LM131Q 
MC1330V 
MC1350V 
MCI 358 
LM1414 
LM 1458 V 
LM1488 
LM14S9 
LM1800 
LM1S89 
LM3900 
LM 3909 V 
LM3914 
LM3915 
LM3916 
75461V 
75452V 
L75453V 



APPLE FAN $69-00 

EXTRA PLUG-IN CARDS CAN 

CAUSE YOUR APPLE TO 

OVERHEAT 

ULTRA-QUIET APPLE FAN 

DRAWS COOL AIR THROUGH 

YOUR COMPUTER 

ELIMINATES DOWN TIME 

SAVES REPAIR CHARGES 

INCREASES RELIABILITY 

CLIPS ON — NO HOLES OR 

SCREWS 

COLOR MATCHES APPLE 

LONG LIFE, LOW NOISE 

MOTOR 



'APPLE ISA TRADEMARK 
OF APPLE COMPUTER INC. 

TRANSISTORS 



IC SOCKETS 



1-98 



100 



PN2222 
2N2222 
2N2907 
2N3055 
2N3904 
2N3906 



10/1.00 

.25 

.25 

.79 

10/1.00 

10/1.00 



1N4148(1N914) 
L1N4004 



7400 
7401 
7402 
7403 
7404 
/405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7442 
7443 
7444 
7445 
7446 

i 7447 
7448 

17450 



100/ 8.99 
50/10.99 
50/10.99 
10/ 6.99 
100/ 8.99 
100/ 8.99 
10/ 1,00 
25/ 1.00, 



Spin ST ,13 .1 

14 pin ST .15 .1 

16 pin ST .17 .1 

18 pin ST ,20 .1 

20 pin ST .29 .5 

22 pin ST .30 1 

24 pin ST .30 & 

28 pin ST .40 .3 

40 pin ST .49 .3 
ST = SOLDERTAIL 

S pin WW .59 A 

14 pin WW .69 .£ 

16 pin WW .69 .£ 

18 pin WW .99 .9 

20 pin WW 1.09 .G 

22 pin WW 1.39 1.S 

24 pin WW 1.49 1.3 

28 pin WW 1.89 14 

40 pin WW 1.99 1.8 
WW a WIRE WRAP 

CONNECTORS 

RS232 MALE 3.2 

RS232 FEMALE 3.7 

RS232 HOOD 1.S 

S-100 ST 3.S 

S100 WW 4.S 

DIP SWITCHES 

4 POSITION i 

5 POSITION ,5 

6 POSITION .i 

7 POSITION .{ 

8 POSITION ,i 



7400 SERIES 



7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

7481 

7482 

7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

74100 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74126 

74132 



74138 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 



74166 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74284 
74286 
74290 
74293 
74298 
74351 
74365 
74366 
74367 
7436B 
74376 
74390 
74393 
74425 
74426 
74490 



HOURS: Man. • Fri., 9 to 5; Sat. 1 1 to 3 



VISIT OUR RETAIL STORE! 



JDR MICRODEVICES, INC. 

1224 S. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



TERMS; For shipping include $2 00 lor UPS Ground. S3.00 
lor UPS Blue Label Air SI 0.00 minimum order Bay Area 
residents add 6V/% sales tax California residents add 6% 
sales tax. We reserve the right to limit quantities and sub- 
stitute manufacturer. Prices subiect to change without 
notice. Send SASE for complete list. 
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u 

UU 



o 

< 



- 



PERU'S & SUPPORT CHIPS 

r KBM -J.J! Jg " Jjf, 

SS - ^^ SH7(AM«17t- 7.B6 

££ - 12 HMNt - 1.J5 

HAM's ROM'S 

DMLSBW5I - tin ™ - IB 

Jim.-} - r» £25 * w ■ " 

4UU - 1JS "™* - <» 

Z1UE1 - ID JSE - UK 

2103-1 - 40 C5Z1 - 1 K 

imj j.„ - m «;;« =» 

MK«WS-H IK S?™ W 

2iej l -IK Z:.,l, ' IS 

Mumt . :« ■">•> - •" 

UK «i-.aw i w 3SSA 3 If 

■u**< i« AMH1K - 3* 

S'OIF - 2.35 EiUMIMI ia 

M11AL - 1 4 

UART's 

AY5-HJI3 - 3.7fi MHHA - 5.» 

TellKCZfJ - 3 A COMMIT - 3.75 

F-TU83E - IS AVl-flfm - 2.X 

INTERFACE SHIFT 

& DFUVEAS REGISTERS 

]** " .3 MMUKB - 1.71 

■139 ! n w«i*a - 1,75 

Jig j„ MJH14M - I.J5 

_ "- v MMH13 - 2.60 

H» JM WMW14 - 2.50 

HUJ - ?CO MMG9H - 2.D0 

KM - ?» MMiW - 2.90 

U3H - *» mush? - Z» 

wfAHi - 5 S3 MMS0U - 2.H 

MhHOffi i» MMtKO UQ 

14 FIN HEADERS ! * .3/41.03 

ISPaiM HEADERS 40 

24 PJN HEADERS 75 

4QPIN HEADERS 1.10 

5G PIN EDtjEBOARD COHU 3S 

25 PIN EDGEBQARD CONN 2.W 

50 PIN RIGHT ANGLE CONN 3.95 

20 PIN RIGHT ANGLE CONN 2.25 

M PIN RIBBON COMHECTOnS (3 » 

#5 PIN ftlSSOH CABLE CONN . «.7S 

M PIN RIBBON CABLE CONN « 25 

10 PIN P IBBON CABLE C l')H rj t] .ft) 

PRINTED CinCUfT BOAnp 
*~xf 50U8L E SIGHED EPOXY BOAfl D ^ THICK 

- SOu ;j;w 



me" ttiMi with 1fl<r spacing 

4Vi" x 614" . .,.. $1,95 



*_ 



M 4t1 



MC» 
MOB 
MCH 

Meat 

KM 
MC» 
MC15I 

<K *>> - IH Jiciv 
Sfi *M - 7t ?4C1« 
» 441( - I & HClt-1 
» *G3a .» Hcia 

*1 «GJ - IB MC1« 
«i MCW - 2? MC171 
n HC& - 2? MC1T4 

75 r«C19 - SI ^4C1M 
'-'; 74CH - I X MO01 ■ 
» 7*C» - 17 MOl* ■ 

2tr ?4CJi J", 

.» .•*:>■} - 7* 



TRANSISTOR SPECIALS 



!>;*:**. Kif-adQ-t 

Htfomi*- mwGna* 
Twin t m nr<« 

,-«E3J H^t. S witti ifNG PmVFI* 

uhi scot cn n> TPJ.h iir. r :,n '. I'fi 

:mx« pnf- 5> TO I 
^3ii7 h»n Si n r 
3MIfllWN3iTOs3l4P 

2VB21l«t*HfiTD II 
3N3lff MPS. TO 11 
^racw Nrt. 5i to J 
aoRHhPH&roil 

INUMMPHblQSS 
ZPK1MPNPSiT0 3» 

Tir*si6r,mSiT0z» 

Tlr>JJ8*N»'S.T'0 320 
TIPHPUcPSi 



^ 



u CD 



VIIH 



ir ::■ n ; 



r F'j 



'* L. ,.-37 



SPECIALS 

2114L-4 ;- 1.75 

8 x 300 - SIGNETICS 16 SIT 

MICROCONTROLLER 49.00 

10 ea 8164E64K RAM (1WNSI 99.S0 

DOUBLE SIDED DIP RIBBON 
CABLE JUMPER ASSEMBLIES 

14PIN4-LONG ...( 2,00 

16PIN12"LONG ;■ 2.B0 

RS 232 CABLE 

TO Conductor, I 22 color coded wire, 

gray PVC outer cover, \" diameter 

.40 porft. - 1007*30.00 

Add 20% p-osiage for orders under 100'. 

Add 10% postage for orders over .00', 

SPECIALS GOOD THRU FEB- 1382 



CRYSTALS 93,45 ea. 
S. 14* MHz 
S.DQCirVlH* 
Id.OCGMHx 



DATEL'3 DAC-08EO 

8bitDAC-$4,95 



HPH**-LQNe -11,00 

1ftPrH12'L0WQ K.M 



NEOIC0N SAO 302* A.HALOG DELAY LINE . . M0.fi 



74 we 

749H 

?4K* 

^5H 
7*510 
74S11 
T4515 
MU> 
74S.1Q 
T4iE 



MS! H 
74SH3 

.'*5'-35 
74SHX 
745I3J 

74SI4 

MflUt 



7 WATT LD 65 LASER 
DIOO E(l R^ *8.96 



26 w«(i Inlra Red Pulse 4SG 1006 squiv.f 

Lnuf Diods ISpk- k^m! includKll ^4.95 



2N3B20PfET $ .45 

2W5457NFET... * ,45 

2N2646 U JT * .4& 

Efl 900 TRIGGER DIODES 4,/SI O0 

2N S023 PROG. UJT t J&S 



CISCCAPACJTORS 
,1UF1flV 1Q/S1.O0 

■Oiufafiv is/i-i.rjo 



|N414G(IN914J 15/1.00 



2 000 MH2 

3.DCOMHI 

3-57 WHi 

5.COD MHz 
6.000 MHz 



1B.O0OWH: 
T.B.432MH7 
EO.DCOWHi 



MpEj 
MQI 

MB 



7*9 
71HI» 
7411 

/■ma 
MM 

7415 
T41J 
7«0 
7425 
74» 

r<25 

7*M 
7«2 
74JT 
7«B 
7440 
?4*3 
7*45 
7444 
7442 
7460 
7472 
7472 



TTLIC 

7*J4 - 

7475 - . 
747fl - . 
MM - 
74SJ - 
?4ffi - 
7488 - 
74M - 
7491 - . 
74K - 

7493 - 

7494 - 
7436 - 
749B - 
74107 - . 

74121 - 

74122 - 
J41J3 - 
7412 - . 
74128 - 
7414& - 
741«- S 
741M - 1. 
74151 - . 
7415J - . 
751G4 - 1. 
?41M - 

74167 - 
741H - 
741*1 - 
741KZ ■ 
74103 
Mi« 



SERIES 

■40 7JH» _ 

« 741« - 

-* 74170 - 

^5 7417J - 

5* 74174 - 

« 741 T5 - 

42 74176- 

■*5 74177 

■« 7418& - 

45 74.1B1 _ 

4* 741B2 

*» 74190 - 

» 7-4991 - 

» 74SK 

» 74I9J - 

25 J4L5M - 

39 74.186 - 

47 M1K - 

■*5 741S7 - 

45 742T3- 

75 7427B - 

.25 743K - 

■10 7*367 - 

5* 7*368 ■ 

« 743M - 

1° >waa - 

» ST31 - 

» jnn - 

» ST« - 

« iBia - 

» WMl 

w S«B - 

M DSOOMH - 



DIP SWfTCHES 

CTS2W- 4 4POSITnQi>f 1 26 

CT52DS. 7 7 POSITION 1 .4a 

CTS206- 5 eP05(TION1.» 

CTESS-S0 10 POSITION 1^5. 



MINIATURE MULTI TURN TRIM MIMG POTS 
50. 100. 500. IX. BK r 10K r SQK.SQK . L .fll«dl 3/S2.0Q 



NO. 30 WIRE WRAP WIRE SINGLE STRAN D 



40 CONDUCTOR 3M CABLE. 

/23WIRE „ S ,75/fT 



FULL WAVE BRIDGE 



P.KV 


?A 


tA 1 2SA 


■,m 




1 140 


?w 


GO 


1M JM 


1» 


i :o 


165 33fl 


KO 


1 30 


i W 4 40 



12V PC RELAV5 

rn si2£ 

5.p\ ■:w^^.,- 

$5 

tJ,!P, 4ft3«*rT,tfld 



DIP SOCKETS 

■ PIN 17 35MM 3D 

14PIN 20 24 PIN 35 

1*PIM 22 28 FIN 40 

18PU* 25 40 PIN 40 



74LS SERIES 



TOGGLE SWITCHES 



iHi - 4»4r i.n 



SCR's 



CE N : r ri t: ' ' 5 ■ 



TRIAC's 



PRV 


lfl 


IDA 


7M 


I0G 


■is. 


» 


1 SB 


J.X 


fW 


1 30 


;■ 10 


^!OC 


■ .30 


1 50 


3.:q 


BOO 


2.D0 


J7R. 


■i Tfl 



LUiililbETfedTflri.. — 

FP laa PHOTO TRAHS f 4^ 

flCD. Tf/LVOW. QHEENor AMBEH LARGE LC'b'i. .j _ S.»l 00 

niD,GFLEJ:NB<POLAflL£0 , i.. » M 

MLED921Fll.eD 1 J5 

MfiD(4a PHOTO DARL. X.TOP . ... . * .60 

TILH90PTOISOLAT0fl t SO 

IL-5OPT0 ISOLATOR . ■; .;-, 

1 WATT 7JEWERS:3.3. 4.7. 5.1, 5.5. 6 9 (.? g 1 10 

12. 15. IB, m22v .(/ll.flO 



SFC3301 - 50 PRV30A 
FAST RECOVERY DK3DE{35nst . 



TAWTALUM CAPACITORS 



20KV250MA OfODE 51 .90 



SILICON POWER RECTIFIERS 



.47UF35V 5/*1.00 
.68UF36V 5/»1.00 
1UF35V 5 :;■ 'Xi 
2.2UF20V Srtl.00 
3.3UF20V 4/1 1.00 
4.7UF3SV 4/t1.00 
8.&UF3&V 3«1.00 



HKJF 35tf - * .40 

22UF 10V - * .30 

16U! 1W 3m.U0 

30UF6V 6/tl.OO 

33UF30V 1 .60 
47UF30V 

'.::ui iov 

12GUF6V 
200UF20V 



tl.00 



»1.75 



SANKEN 

AUDIO POWER AMPS 
SM0Z0G20WATTS .S12.50 
Si 1050 G 50 WATTS .$27.50 



20Q PRV 1A LASCR .95 



RS232 
CONNECTORS 

DB25Pmale 42.75 

DB25S female 3:76 

HOODS 1.B0 



PRV 


■ A 


3A 


12A 


50A 


12SA 


240A 


100 


06 


.14 


.35 


.90 


425 


6.00 


200 


07 


.20 


.40 


1.30 


5.25 


9.00 


400 


09 


.26 


.65 


1.50 


660 


12.00 


GOO 


11 


.30 


.80 


2,00 


8.50 


15.00 


KB 


15 


,35 


1.00 


2.53 


10.50 


18.00 


1000 


20 


.45 


1.25 


3.00 


12.50 


26.00 



T4LS0* 

74LSai - 

74LSSJ • 
74LMJ . 

■•*!•.•:•* 

74L5£fi - 

7*LW ■ 

74LSDI - 
?4LJ3( 

MLSn 

74L5IZ - 
7*1*11 - 

MUEM 

7*LriS5 ■ 
7<L*» 

■U21 
74LK72 
ML-S2I ■ 
7*LS37 

7*L*M ■ 
M1.HJ 

7*t-5TT - 

744*S - 

74154JI 

MIV7 ■ 

WLBH . 

74iS5* '- 

7U373 ■ 

744.% Fl . 

744S74 ■ 

744.1741 ■ 
MlSH 

741SE - 

74tUt. - 



744.5 107 - 

744.5 rOo - 
T*LSH1 - 
744SMJ- 
7441114- 
7^LS123 - 
74LS124 - 
74LS1J5 - 
JtkSlSt - 
744.SliI - 
74L5.1M, _ 
74LS1H - 
74LSIV - 
74LS3E1 - 
74L*>» - 
P4L51H - 
MLVM - 
74L5.U7 - 



f+iuin 



7H5I«4 - » 
74LSrl» 76 

HLUJtt - ' ™ 
74L&I73 - H 

J4L5174 - ** 
'4L5l7i- ■*> 



74J.6HR 
HUH 
74LS1H 



72 



7413 LM 
744.SHJ- 
744J22I- 
741SMO- 

7U?3tI- 
744. SM- 

74-531] - 



7«LI3S7- 
74S217- 
7m.S2» 
74LS7M - 

74LSI73 - 

74LS?7* 

744.SJBQ- 

74L52M- 

74LSJSB - 

7tJ43«- 

744.S1M 

744lS]W7 - 

NL5JH- 

MLSlTl 

74LU74- 

744.6377 - 

74.S3H- 

74lSJ» - 

M49JH- 

Ml.SifD - 

ilL*f7 - 

rim - 



LINEAR CIRCUITS 



CLOCK CHIPS 

...*4.7S MM5318 .. 
MM5387AA....S.95 



.5V at 8XK)ma SOLAR CELLS 
3 "diameter $4.35 



7 SEGMENT DISPLAYS 



FSC9Q24-4 (Hfiil 
C.C-8'displiv-. 
FND9rj3C.C..5".. 
FND510C.A. .5" , 
DL-7D4.3'C.C 



S5.95 

* ,86 

* 85 

.* .96 



DL-707C.A..3"... 
OL747C.A..6-.. . 
FND910.S-CA ... 
FND903.B" CC .. . 
MAN5CC,Gr<WH, 



t .75 
.»l,60 
51.96 
SI .95 
3 75 



MAWeaCA, Vtillow.) 



?h 



LM3ai.749 - 
741EV - J5 
'•A I C 3& 



14U SO LhUEl 




CA7U - i n 


*1*| - H LHJH 


- B 


CA30H - l b 


»» 1 LUH7 




OJM K 


LHM7 - 30 LMJR3 


- l.» 




LMH - 76 LMSBl 


- i» 


CA30H- H 


LH124 - .H LUX4 


- *J 




Lum K LMHt 


- H 




UFA! - .75 E4HI 


1S6 


.l.LT'll - « 












N&ES4A - (K 


iJTte* - 1 34 W - 




TL1K7, CF - -i 


LM31I - j j3 




TLH4CN - ■ 


lU31| - I DO 






REGULATORS 


IM377 *2JH 


7BLD5 


I .46 


TSHGXCtVjcbA 14*6 


LM3C5C 


t .75 


723 l » 


3*>T 5. *, t, 9. l-t 


320T5.12. I5«34 t J» 


■5,>9&<2*V l .85 


7BMX ,| 36 


L4S141; 


- 12V 3A ?3 K 



POSTAGE ADD 10% FOR ORDERS UNDER 450.00 
RATES A DD 5% PC R ORD E R S BETWEEN *20.00 AND IS0.0Q 

ADD 3% FOR ORDERS ABOVE 450,00 



TERMS: FOa CAMlfllOGE. 
OR MONEY ORDER 
CO.D. PURCHASE ORDER OR 
MINIMUM MA.-L ORD^P. *6gg 



SEND CHECH S£MD »24 FOB OUfl CATALOG 

TELEFT40NE. featuPpHQ TRANSISTORS- Ei 

CHJUiGE 120.B0 RECTiHEflS 146 HAMPSHIRE 

5T . CambjIIDQE MASS iE (38 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE. MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 
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SCR SUPER- BUYS 



©FREE SCRAMBLER PLANS plus 

a brochure describing our new 
UHF-VHF Conversion Kit are yours 
just by sending us your name, 
address and a 20c stamp. 
©9-INCH BLACK AND WHITE CRT 
HQNJT0H. Ideal for microcomputer or 
security use. 22 transistors. Designed 
for excellent resolution. Frequency re- 
sponse — 12 MH2. Continuous DC 
restoration (or superior contrast. 

List Price S225. 00 each. 
© UHF-VHF CONVERSION KIT. Com- 
plete with PC board; all required com- 
ponents; cabinet with speaker; and 
comprehensive brochure incl. sche- 
matic, board layout, mounting and 
hDok-up diagrams, parts list and 
assembly and set-up instructions. All 
parts are Indus I rial prime quality. 
©NEW ZENITH ZVM-121 HIGH- 
LEGIBILITY CRT MONITOR. Features 
12" green phosphor CRT, with 15 
MHz Bandwidth. 40 or 80 characler 
widths are operator switch-selectable. 
Fully compatible with 80-column 
Apple cards, etc, 

©MITSUMI VARACTOH-TUNER. 
Channels 15-S2. Modified tor kit use. 



FREE 



Our 
Factory 
Direct 

Price 



00 



Standard versions. 



s 165 



Bar 

Own 

Fsmouj 

Kit 

*119?? 



Our 
Factory 
Direct 

Price 

S-| 17 95 

*30S? 

$28°° 



SCR 



[714)527-2554 • (213) 596-7553 

ELECTRONICS INC. 

9533 Valley View Street. Cypress. CA 90630 



SIP DO HIN. ORDER HANDLING/SHIPPING S5.00 
Pay by CHECK, M.O., VISA, MIC, CO.D. 
UPS ANYWHERE IN CONTINENTAL U.S. 
For Free Buytrj Guide Cetilog Circle No, 73 



CIRCLE 79 ON FREE INFORMATION CARD 

"" ELECTRONIC *~ 
COMPONENTS 

Wholesale - Retail - O.E.M. 
] Amp TO-220 Voltage Regulators 

PART* 1-24 25-99 100-499 500 + 



7H:i5 


.89 


,75 


.65 


Call 


(LM340T-S) 










7812 


89 


.75 


.65 


for 


(LM340T-12) 










7815 


89 


.75 


65 


Quote 


(LM340T-15) 










7818 


.89 


.75 


.65 




(LM340T-18) 











5% Carbon Film Resistors 

We stock all 5% standard values between 1 
ohm and 1 Meg. ohm. 

'A u-att . 

Package of 5 . .20 

Package of 100 (one value) . 1.65 

Package of 1000 (one value) .... 12.00 

'A watt 

Package ol 5 25 

Package of 100 (one value) 1.75 

Package of 1000 (one value) .... 15.00 



Sampler box consisting of 5 each of all 145 
standard 5% values between 1 ohm and 1 
Meg Ohm 

'.'i wart sampler box 22.00 

lit watt sampler box 27 00 

- $10.00 minimum order - 
Send for our lull line catalog of ICs. sockets, 
capacitors, trim pots, diodes, bridges, LEDs. 
Enclosures, switches, crystals, etc. 

WESTLAND 
ELECTRONICS, INC. 

37387 Ford Rd.. Westland. Ml 48185 
-^Toll Free Order Line^ 

1-800-521-0664 

CIRCLE 81 ON FREE INFORMATION CARD 




COMPONENT TESTER 

* Easy-to-uss 

* Safety Class II 

* Check Semiconductors in circuit 

* Check Electronic Components 

HZBSIUe/ijrtevviEhalMAMEGitupai 55B.OTJ 

4-CHAN NEL AMPLIFIER 

•OC-5D MHi Bandwidth 

* AC/ DC Operation 

* Algebraic: Addition 

* Ccmpvct Shape and Easy-to-use 

HJS4 .5461.00 



10 MHz 
SINGLE TRACE 

* DC-10 MHz 

* LPS-Trigg Bring 

* Component Twtor 
Built-in 

* Timobnse 



Thv KM307 11 b tompacl hghE we»QhE aingln fracr oecjIIpjii: n pe which h*i 
bam apaeialhj designed to nvttt th* require men it of both tha service 
technician and advanced Jnnjlvwf. A pnniciDal Eealunj tf tho HM307 u the 
bu itt-m component tener. It allow* both peunra indi jcuv* eompanatiEi id ho 
coil»d while j|i|I m*tircuil for more ccit effective lervicing, 
HM3CJ &40S.0O 




HAMEG Oscilloscopes to meet every need 



loo '» » ■ 



S3 o^ 



j ANCRONA P.O. Box 2208 ft, Culvor City. CA90230| 



20 MHz DUAL TRACE 

• Ovof scanning * LPS Trig to 40 MHz 

• Delayed Swtftp ■ DC-2C M Hz 

In carnal icabilrzad p-awaf iupplt*i Both ven<eiJ 
channtla incorporate ■ winbla gain centre! which 
iftcTEvta* iha- g*in ed 2 frtV/tm. Channati can b* 
Added or Sublnelad. A »p»eni feature a4 (ma 
HM412<»lhe vertical OvartCinnLng taHlty. location 
of a 'loir trace n indicated an rwo LED ft. Both lha 
Incjijtn aid (JeUred condition* m indJeaTOE] bv 
LED'*- These f ac.l ill r±l cciu;>IdU Willi gralicula Mlum- 
■nKien, Z ■N*oddUPic?n. and a iquara-waMe cahbritdt 
make the HM-41Z a v ery nwrjiH ito ..nHfinmon, 
HM412 with swrep dalnv . ... .. SB8D.QO 

HM41ZW with dairy and lona Mnn S9S5 00 



70 MHz DUAL TRACE 

* DC-70Mhz • Sweep Oelay0.1^is-1 s 
■ Sens. 2mV/cm ■ Graticule 8x10cm 

CflfiBrjil-pui]>JnMCnr>D designed lor boih laboratory 
and Fiffld farvica. The HM705 taggon own com- 
pi e > iign jl= beyond 1 00*4 Hi. T>wg non-ivnch rOhUl 
ftigrul.1. or i eompenEe nonai wrh a non-ivnelhtQfiirt 
c ampon o "■. and alio apcnodic tvanii can i ■ L e w. ir 
be InggerEd.^inglc'-xhttE opera lien is jlia -pjisrble 
Tha- wide twflip rangtt rrom Snt.'trn fincJudiflo x I 
mifln ilnjngn|i la 2.5n'crn given m excellent noso- 
lution. Thata laaiurai and cihort make tha HM705 
an in H* Lima M of greet flexibility in all fields 
HM70B will-, rlc lav .. .. . SBaS.BTJ 

HM70EHwnhaeli*indi'or>gE>tri.i . S1CW0 M 



20 MHz DUAL TRACE 

• DC -20 MHz • 8 K 10cm Display 

• Triggering up to 30 MHz 

Th« high periormanrc of the HM203 i-.u been 
achieved -by the npumum uag ol both rii=rneic 
■ennici>ndu<tor and tntagratad eIfcuIi iBthnpiurjv 
Gj ■ ii ry incf lanQ cerm n liability v* uuirad through 

the wi« mf tugh quality componanu throughput thu 
iniifti-mant. ■Each unit m sjppliad 1 with a cncnpra- 
hen-v rw jnant»l which includes operaEing ami nnr. ■ 
Icing ■nnructipni, circuit dugramj. and PCB layout*. 



HM2G3. . 
HM203N 



S5B0 C-0 
S6O0.0O 



HITACHI SCOPES 



15MHz 

SINGLE TRACE 
1 mV SENS 

5" CRT 
wilh PROBE 

V-1S1S 
S57O0O 



30MHz 

□UAL TRACE 

1 mV SENS 

5" FDA CRT 

SIGNAL DELAY 

with 2 X-10 PROSES 

V-302B 

S 9 95. 00 



SPECIAL 

20% 

DISCOUNT 

WITH 

COUPON 



15MHz 

DUAL TRACE 

1 mV SENS 

5" CRT 

with 2 PROBES 

V-162B 

S73S.O0 



30MHz 

SINGLE TRACE 

I mV SENS 

6" PDA CRT 

SIGNAL OELAY 

wlh X-IO PROBE 

V-301 

$745.00 




50MHz 

3rd TRACE 

TRIGGER VIEW 

B" SQ CRT 

5 njydiu — 1 mV/div 

VSB08 
CALL FOR PRICE 



100MHz 

3rd h 4th TBACE 

TRIGGER VIEW 

6" SQ CRT 

2ni/div — .SmV/div 

V-10BC 
CALL FOR PRICE 



Universal Osc illoscope 
Probe 

$ 36 00 

* SPECIAL. WITH COUPON* 
+ S29.50* 

SWITCH ABLE XI and XI Attenuation Factor 

KEY ADDITIONAL FEATURES: • I COM Hi bandulriih • H. ..■■■ 
duly M|> * Break rpsislanL center conductor * Slrnder, flexible cable 

• LVft. cah\t length • Wide comprnwitiDn rangr * FLe» a\\ Kop« 

* Ground relerence can be activated at Up • Include* SFHUtSG 
HOOK. IC. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER 
TOO L ACt ES SORI ES. 





P.O. BOX Z208R. CULVER CITY. U 90230 

kcceft ■jilobiiebs nlAIL UnUtn 



PHONE ORDERS: [213] 641-4064 



MimmLun Oeder S10.00. Add $2.00 lo cover posiage and handling 
Master Charge and VISA welcomed. Please include your charge card 
number, interbank number and expiration dale. Some items are subject 
to prior sale. Not responsible Cor typos, Store pricing may vary from Maif 
Order pricing. We reserve ttie right to substitute manufacturer. 



SYM AND HTM PRODUCTS 



SpVLIOO «M Vhw bI STM-1 m 

SVM- 1 /G6 5TH- 1 S**a B-ri tMiplr «*ri ESOO ^WrfW M f "nrrH 

SYhi-1iS9 .SW-I Smq^ Birt Lomjulw mS E*M Pipcihet »X Fittm, 

K.TM->" 4fl Csk.™ r^hart lumrttiMfltAfcYCHr TV 

KTM-7 BC JO Danx ifnM al KTM-2 

KTM-3 W Umh E. f artid rTM <*e% ra*»k S^th- arf Cm np*w 

taVCirtHMiii 

KTIVI-3/SO H L^fcmn VanaM al EtH-3 

SRM-1 i»:6ii«S:«t RAM lil 

5AM-1 3K itin 5Uec UM Xri 

PEX'1 SHd hn txp*#w* i*d Eomicur *» 

CAS-I *m*i Cjsimi Ikv*« *c IwtCgunta inr Tzna L-Mrtl 

MOD-6B >1jp*i bari I* STM-I *p0H faOt] Pnuiaa Hi tim i mi 

UDL>o9 Utm BetHl tar SYM. I nwh 8IO hmw mt r«HH 

WON- M Hrnapd 4K Biin SUPIHSIDJH 5«V Mafthv 

BAS-l tUut^ n ft0W t ^ jTM-i 

EPS- 1 51V aurmbi T«l rntrpn n 7716 EHWM 

HAt- 1 Btidtm iMrtltr E»4a FHM-K II Pi» u iitoi| 

flACi ■? ILoiJprt JLwtAkr tatm KkM-V |7 &f 'hwal 

MBC SINQLE BOARD COMPUTERS 

M8C0t A2 a*utd Ssnijj SS M*rmd*h l« IManllt UiAlAZ 

M BCD I A3- 1 MMC I.A3 wi* Jew Clwh-Imi 

MBCOlO-65 Snpli luri Dhnpufk tMll 6W0 £tnH Hmimn;? 

MBCDlO.tJS Smfli Bwid Lnnfr,* w« HOD Saw Mki«w«v« 

MBC020-65 £K ffiOO Sinn CPJ mill Cu^tA Infn Cvdkfth 

MBC020^a SK 6SM S«nn CM i-* Cw*pW V4h Caawih 



±29.00 

329,00 

153 00 
329.00 
399.O0 
99.00 

>u9.oa 

42 00 
W-W 
60.00 
7900 

119 0-0 
1 49.00 
15.00 
95.00 
79.00 

l&g.oa 

95 M 

40D.DD 
440 00 
3B9.DO 
399.00 
49E DO 
49G.00 



Z-30 SERIES MICROPROCESSOR IC's 



2.5 MHz Z.BD-DAH' JU 3D 

z-ao-cpus? io j i-ao-siOitr ioio 

Z'-SO-CTC S.MU'M*0'9 14 50 
Z-B0-P1Q Bwlzag-DMA 2150/ 



40 MHz Z-SOA.DAPIT S15 50 

Z-BDA-CCUSaOi j I-SOA-SID.O 21 
Z SOA-CTC (3 35 . Z-et>A.S*0-S 15 70 
Z-BQ*-Pia 6 35 I Z-804-PWIA J3.7Q 



* SPECIAL 30V D1ELCDUNT WITH COUPON # 



6500 SERIES MICROPROCESSOR ICs 



A=(2MHi] B=(3 MHi) C 



P6502 

P6602* 

P6S02B 

P6502C 

P6503 

P65Q3A 

Po504 

P65Q4A 

P6505 

P6505A 

P550C 



s ess 


PG&OCA SB 82 


9 56 


P65Q7 


B09 


IS 02 


PESO 7 A 


882 


21 00 


P6512 


B.82 


803 


PB512A 


956 


£B2 


P6S13 


B09 


8 09 


PB513A 


8 82 


B B2 


P5S14 


B.09 


809 


P5914A 


8B2 


8BZ 


PAST 5 


BQ9 


809 


P6520 


1 AG 



P6S20A 


S3 74 




P6S20 


340 




P6BH20 


3 24 




P66j" 


490 




P653IA 


5 34 




P«82' 


490 




pfise. 1 ! 


5 34 




PB522 


B4D 




P«S22A 


Ii 24 




PBS'jo :■-:•- 


r5B4 





(4 MHz) 

PBS3O-D05$l<i.B4 

P5S32 10 83 

P-6512A 11 B7 

P664&-1 17 SI 

P5545A.I 2344 

PB4S1 10 71 

P6551A 11 76 

P659I 40 00 

P1791-02 4000 

P17S3'0'2 40 00 



•SPECIAL* 
COUPON 

Bring this COUPON into one of our stores pr 
mail To our Mail Order address shown below 
to receive the SPECIAL PRICES listed on 
these two pages. 
Offer EXPIRES on March 31, 1982 



Coupe™ acntpted only with lull "*in* and jddnm 1«ll*ct H 



KsacaessKagsss 




MINIATURE DOT MATRIX 
IMPACT PRINTER 

MODEL 

DP-822 




+ SPECIAL 20% DISCOUNT WITH COUPON * 



The Unique New Printer That Gives 
You All These Exciting Features. 

I Uses standard 2W adding 
machine! i&pe 

or carbonless paper 
i 2\ -column printing ai 25 
lines per second 

9 Easy io irtsraM and maintain 



• Low Cos! 

• Disposable printing head 

• Simple Interface 

• Handles any lype font 

• Needs only one 12-volt DC 
power supply 

Model DP-822 



S80.GO 



ftSPtCiAA 570.00 WITH COUPON* 



Dot Matrix Printer Control/Drive Card 

Model DF-S22-08B S1Z5.00 




FEAI0IES 

■ Z-BO CPU w«th 158 m*!(ijctic«ni 

* "■ Board Keyboard and Diiplay 

a On-Bcatd PR.0M Ptaeramrnai 'u- 
PROMS L3718., 27&B, Tt25t8|i 

* Kanaaa Cny Srandud Ciniatrc Ini 

* Si«nsl* Kti Conucriad Audio Cai- 
icllt laid jnd Dump 

* Eapm*non Ptc-vnJQn lor fetaunling 
Twc S-lOO Cunnpclors 

* With W-rap Anj Ipi CU»to«i CircuHry 

* Single Step through RAM or PflOnt 



Z-80 
STARTER KIT 

A COMPLETE MICRO- 
COMPUTER ON A BOARD 

Rggilir MOLOO 

•SPECIAL with COUPON* 

$308.00 

• VtTi&rv ExsminB and C-tJrgf 

• Ps*t Enernine ind Change 

• 1-80 CPV htgiitar and Chinga 

■ 2K ftvlo iHUG Monitar in HQM. 

• 1 K Bvttsol FLAW,cs p»r.d*blc Lc. ? K | 
4 4 Channel Hardware Cevntei/Timer 

■ Two Bi'Dnectioneh a-Bn no poru 

• Up 1o 5 ProgfltlinuniB Brra^painli 

• Swnch SelaeEabla PHpM or Mam- 
lot Ftailut 

• Vectored FrrtenupEi ptcvided by 
Z-BD-CTC and Z.flO'PIO 



Full ASCII Encoded Keyboards 

RfS/l l28Ch.r««w. 58 .K.v T Y P»writt«f Format for 
Alphanumeric Entry 

vf-fjQl S-biT pir.ilcl euipui. £69.00 
UP.80A Mync .eci.l puipul SW.00 

58-Key Tvp*wvrrn«r Format 
Plue Calculator-Type 
Keypad for Faat Num. 
made Entry 
WP&ll Bb.i c^.ilici 
output 53} 00 

VP'OlfJAsynthTOnu. ».,,.! n.ipu 1 $119 00 

Opotatkxi From Sinole +5 Voh Supply 




ilS IT n STDHE NEAR iDU TDOAY - We slock i large stlrcliiii ol TiitniEil Bonkt, Diatit! Cunpiiunli. laltgntid Cirtuils. Test Equipment and Eleclnnii Supplies. 



CD 

> 

33 
-< 

<o 

00 
PO 



ATLANTA 

3330 Pladmont Rd. N.E. 
Atlanta, GA 30305 

(404) 261-7100 



CULVER CITY 

11030 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390-3595 



HOUSTON 

2649 Richmond 
Houston. TX 77098 

(713) 529-3489 



PORTLAND 

1125 N.E. 82nd Ava. 
Portland, OR 97220 

(503) 257-9464 



SANTA ANA 

1300 E. Edlnger Ave. 

Santa Ana. CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 
Sunnyvale,'CA94087 

(400) 2434121 



TUCSON 

4518 E. Broadway 
Tucson. AZ B5711 

i602) BB1-2348 



CIRCLE 54 ON FREE INFORMATION CARD 
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6809523.50 ZtOl (3.56**1 (£70 4 1 1 8 1 1 SflfiSr 4.95 
B03DA 4.50 2103.IOIJ..!; 3.20 41l8|MBn5 4.50 

S035A 5 70 2112C2Mk4| 2.S0 411fi|»QiiS| 4 ' 



$9.20 
Z-80A 9.E0 

6S02 7.Q4 
6S0O 7,50 
5802 1 1 .40 



S6« 
4212 

B216 

8228 
5238 
E P ROM S/P ROMS 

STOS SB.20 2755 Jl 2 50 



9.55 
2,25 
2.00 

4.50 



3.50 4164|l«n5f25 40 
4.50 8155 ?40 

6 6* 

S8.72 Gl'aa K4 51 

6.72 INST77T 24.13 

16K RAM 



5035 5.50 2114 

0096 95.50 2114L-2 

W*QA SUPPORT DEVICES It 4 7 (4Kx1 

6520 16.65 5251 14.90 MISC 

8253 7.50 5282 

S257 10,00 S28S 

6269 n.60 

8375 32.00 

8275 720 EXPANSION KIT 

For TRS-80[Modal I or III), Appte 
or PET computers 
2716 7J0 83SE' 4 fl.« Set (&pOi. UPD41 602{200fH)3ia.95 
2732 1fi42 874B 37 70 ^ Il:i 'Mrnnhtd wiih pufth») sn riquut. 
MICR0FA0jC£S£OII INTERFACE IC * 

&T30 $3,25 5T9Q SI. 49 74LS242 SI 79 74LS24B S2.85 

ST26 2.1H BT97 1.49 74LS243 1,79 74LS273 1.63 

6T28 2.30 74LS241 1.T0 74LS244 1.10 74LSJ73 2-50 
STS6 1 .40 

926 5PST 8 p« W/MVM S4.55 858 SP&T a pg j LOW PrpFil* S4.2 B 
930 OPST 4 pen w/cwii 8.45 920 SP 10 poi P.C. PoUry 7.61 

932 SP-ST 4 pat w/ravtr 4.08 921 10 pa* P.C. floiapy NCD 6 61 

933 &PDT 4 pp. w/covtr E ft 2 927 1 B pOk He* DIP 5w>l(eh 4.2B 
WE STOCK THE FULL AMP jJHB OF ELECTRONIC ACCESSORIES 



AW SPERRV INSTRUMENTS 



EZfll 10 3» Oigil DMW w.1h LCD Duplay . 159.95 

EZ6220 3tt Digu DMM with LCD display 122.SS 

SP1000F F-E.T. Input Voli-Ofw** MillinmrriaJflT 105.95 

SP15 Pockflt Si:* Voll-Ohm MiHnmrmts', . ig.^G 

SPBO Extra Soniil^* Veil -Ohm MtMitmmiEar +0.95 

C30 CirflttQ Carte Far EZG'IQC, $1)0. □* $220 . . . 19.95 

C11 CiiTYins Can for SP1 00OF 19.75 

CIS Mini Prnbi 5.6E 

F7 Rita (or SP1 5 . . l.M 

F8 Futr* For EZG100, 61 10. Or 6J20 2.55 



LM301 N £ .32 

LM309N 2.00 
LM310N 1.75 
LM317N 1.16 
LM31BN 1.95 
L M319N 1 .65 

LOGIC 

PROBES 

LP-1 550,00 

LP-2 2S.DO 

LP-3 75 00 

IC TEST 

CLIPS 
PC- 14 54,50 
PC-IS 4.75 
PC-24 10.00 
PC-40 1S.00 



LM350N 
LM3B4N 

LM36BN 
NE555M 
NE555N 
NE5S1N 



.50 ME.565N i ,S5 

■ 75 NE566N 1,65 

1.10 NE567N .85 

.36 LM723N .46 

.70 LW741 N .35 

3.59 LM747N .55 



LM1458NS 40 

LM1488N 80 
LM1469N .BO 
7606 CK 1 60 
781 2CK 1.60 
781 5CK 1.-0O 



GLOBAL SPEC (ALU I ES CORP 



EXPERIMIENTOR 
SOCKETS 

EXP-3CO S10.S0 
EXP-300PC 2.40 
EXP-350 6.10 

POWERED 
PHOTO -BOARD 
PB-104 S70.00 
PB-102 32.90 
P6-101 26.00 

PB-lOO 2D. 10 



QUICK TEST SOLOERLE9S 
SFtEACBQARD ELEMENTS 
QT-E9S SI 2.00 QT-S9B $2 75 
QT-*7S 9.SD Ot-47fl 2.50 

QT-35S 7.25 QT-358 2 10 

QT-18S 4.25 

4001 PjI*» Gansrator S235.O0 
6601 ijii ,-c-J-ii i.'ujn-c- 5350.00 
Logic Monitor JUMPER 

iOOK Imftdanei WIRE KIT 
LM-1 £75.00 VvK-1 5 SCO 



.N-WRAPTOOL.w/50 , apcoicF28aiDOWiit .139.00 
P160-1B DUAL-WAY UNWRAP TOOL Urswr»p»26-30AWG . .$12.50 
P160-2A DUAL-WAV WRAP-N-STftAPTOOL, Wrap* 25-3D*wb. . SI 3.25 
6B04 UNIVERSAL Mienae0m,pUlnr.r , Pr<3e.j-«i>r Plugtwtrd . , S27.65 

UNIVERSAL Mlcrocorriputor/Prociuot Plugboard, 

for Alii ir 8800 & IMSAI 8080 $24.35 

4607 UNIVERSAL Compuitr Plugboard. Till DEO L&I-1 I. POP'S. 

PDP-1 1 and Hwihtit H-1 1 , 321.40 

MiCROPROCESSOH PLUGBOARD, for Apple u .... $2.5-90 



8500V 



4509 



WE STOCK THE PULL VECTOR LINE — Cm\*\tie Avail &bi. Dn Raquaal 



1FCHNICAL DATA ,mtl CDMPU TER BOOKS 



An Pniro to MPs JTrm g^ginnarr' Book .,S7.3E. An Intro to MP* (fijaic 
C'^nccp-?' 312 99 4 ind 6 Bit MP Hirtdtwok S19.96, l£ Rn MP 
HjmcTbaokS19.95. The CRT Contrallar HandhMV. ..$e.99, The 65O00 MP 
H jndbook...$fl.99 | J 260 Auy Lin^uiga Prog...S 16.99, 6602 Atiy Linguaga 
Piag...S16.99 r 6609 Any Lkn^u^ge Prug. ..$16.93. Suimni Sviif-m 
S^Ycra Guide. .$7.9 5. CP/M U.pr * G-sji rin . $12.98. Apple II Uieir'e 
Guide,. $15-00, MP's for Meeiuremn r\t h CQntra],.^1&.93. C5A5IC' 
Usd'i Guide ...S 16.00. Inter (eeing iu S-lOO/IEGE 596 MPs.. .$15.00. 
Sfltno Cflmmgn BASIC PrD0.„$14,98 J Practicjl BDf'O P"Dg...S 15.99, 
Seme Common BASIC Prog — Atin EUmon S 14.99, Same Comrnon 
BASIC Fiogrj'n-i — TR9-S0 Level ll Eii-hnn $14.39, Science tmd 
tnflineHnnoj Ba»ic PtOo AppJo II Hmen„.$1 6-99, TTL Cook Book...S11,9B, 
TVTypowrUterCook Book ...$11,95, CMOS Coofc Bnok...S12.S*,Z-B0 MP 
Handbook. ..611.95, Uamg ihe 6800 MP...6S.96, TAe Cheap Video Cook 
Beak. ..$7. 96, I.C Convener Caak B-aa\ ,,$13,95 "■■■: 555 Timer -,-;■-. 
Source BoOk/with Ekp'i. 37.50. TRS'BO Inlerficimg BooK I ...810.95, 
TflS'80 Innerfecinrj Book 2. .$1 1.95. Prog, and lnierfae.no i«ve 6S02 ..$15.95. 
B0fi6ACouV SoQk...$13.a&, MP PnrtiiSi- (2nd EdinanL ..$14.50. Z-50 MP 
Octign Progecu,-.$13.95. IC Op^Amp Cook Bock [2nd Edil^nf .,$15.95, 
Guidebook To Small CoropulBr* .$6,95. Me my BASIC Appli'a For Yuu- 
TRS-B0...S12.95. Circuit Design Prog, for the TRS-S0...$1 4,60, Mosi' T 
BA^iC AppH't for Your Ar>ple H... SI 2.3 5. Main* BASIC Ap.pl i s for Your 
PET-.$12.95.CpyM Prqmor.. ,$14.95. Tho S-IOOandOtftor Mwro Buiae* 
[2nd Edi1 Ion)... $9.95. Your Own Computer.. .S7.S5, AppSosuh 



Sl. Earbon Film we also stock 

Hpsktnrs T 71 • CMOS • LINEAR • DIP 

,.,„?',* SOCKETS • EOGE CONNECTORS 

'VH 1G *0r 40C SPHAGUE CAPACITORS Et SWITCHES 

^/?Wt0for50c • e£ hook test accessories 



FND357$1.60 FNDBOO S1.95 MAM4610S2.10 MAN571OS3.10 
FMO5O0 1.50 MAN362D 2.00 MAN5640 4.10 MAN5750 2,90 
FND507 1.50 MAN3630 2.00 MAM5650 4.10 MV5023 25 



L.OVM I'OWtR SLHUTTK.V TTL 



74L5O0S 22 

74LS01 22 

74LS02 22 

74L&04 ?S 

74LSOS 25 

74LS10 25 

74LS31 .30 

74LSI2 JO 

74LS20 25 

74LS21 .30 

74LS25 30 

74L52S 45 

74LS32 30 

74LS38 .40 



74L542 $ 

74LS47 

74LS54 

74LS74 

74LS78 

74LSB3 

74LS95 

74LS92 

74LS96 

74LS112 

74LS122 

74LS123 

74LS125 

74LS132 



74L5I36S 35 

74 LSI 38 55 

74 LSI 51 .65 

74LS153 J6 

74LSI56 CO 

74 LSI 58 .50 

74L3961 .70 

74L5I63 .70 

74 LSI 66 2 SO 

74 LSI 69 .95 

74 LSI 74 90 

74LS181 1 85 

74 LSI 93 -76 

74 LSI 34 60 



74LS185S GO 

74LS196 80 

741S241 1.1D 

74LJ5244 1.10 

74LS2J8 .90 

74LS267 .65 

741,5255 ,65 

74LS263 65 

74LS295 ,35 

74LS352 100 

74U539B ,45 

74LS308 .45 

74LS393 1.20 

74LS356 1 2D 



OUR NEW CATALOG 

AVAILABLE ON 

REQUEST 



j ^- SUNTROMCS CO., mc. 



12621 CRENSHAW BOULEVARD 
HAWTHORNE, CALIFORNIA 90250 

fLOCArEDNEXTTO FORMULA iNTf«r*AT«MJJJ 
STORE HOURS: Won -Fr> ]Cj.iHo6B:n-Si- 10nnlDSipm 
IN CALI FO R N IA OUTSI D£ CALI FORM IA TOLL FREE 

(213} 644-1143 1-800-421-5775 

Mail Qrdi. — M.mmum Ofdeci S10 Sen Mono/ 0.00. 0. Chock 10: 
P.O. BOX 1957- Dopt. R. HAWTHORNE. OA 90250. ui* youi 
VISA 0. Motto. card (pteosa inclurfo expi.it. on date). Add 52.00 
postflflo and handling 16 order. Califomn ro.LdDnt.idd G%iale. UK. 




Electric Power ( 

Pollution, 

Spikes, 

Interference 

& Lightning 

HAZARDOUS to 

HIGH TECH EQUIPMENT!! 

Microcomputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

High Tech components may interact! 

Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3-prong sockets; integral Spike/ 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

ISO-1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor; Com- 
mercial Protection $104.95 

ISO-17MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection .... $181.95 

Muster-Charge, Visa, American Express 

TOLL FREE ORDER DESK 1-600-225-4876 

(except AK, HI, MA, PR ft Canada) 

SATISFACTION GUARANTEED! 



Electronic Specialists. Inc. 

171 South Mam Street Nattck.-MA 01760 
Technical & Non-800 1-617-655 1532 
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TRI-TOT 

LO PROFILE DUAL BEAM TTgffl 
FACE WIPE (TIN) SOCKETS yfffll 1 

1-24 25-39 100-493 &TJ up 



PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PiN LP 

PIN LP 



.OS 

DO 
15 
17 
.18 



.26 

ll 



.075 
.085 
135 
.150 
.170 
195 
230 
.240 
290 
415 



.070 

.079 
..120 

135 
.150 
.170 

210 
.220 
.270 
.370 



.060 
.065 
.112 
.128 
.144 
,160 
.178 
.195 
.225 
.325 



3 LEVEL WIRE WRAP DIP SOCKETS (TIN) 








1-24 


25-99 


100-499 


500 up 


SPIN 


WfT 


.33 


.31 


.290 


.270 


14 PIN 


WW 


.36 


.38 


.330 


.320 


16 PIN 


WWT 


.42 


.39 


,370 


.350 


16 PIN 


WWT 


.58 


.55 


.515 


.471 


20 PIN 


WWT 


,08 


At 


,704 


.620 


24 PIN 


WWT 


.51 


.77 


.726 


662 


26 PIN 


WWT 


.93 


.6? 


.682 


.799 


4D PIN 


WW1 


1.27 


1.20 


1.136 


1.092 



D Sub-iTiiri in1u.ro Cannodors — Compart ThtM Prices!! 
SOCKETS 



PLUGS 

19 10-24 25-99 

(DE) 9P "1.95 *1,TS M.&D 

|DA>15P 2.35 £10 1.90 

..DBJ25P 2.50 2.35 2L15 

(l>C)3?P 4.55 4.15 3.80 

tCChSOP 5 65 5,1 5 4.35 



1-9 10-24 25-lm 

(DE) 9S "3.10 "2.75 '2,50 

(DAH55 4.20 3,75 3,45 

iQB)26& 3.35 3 05 2.85 

■!CCi37$ B.A£ S.00 7 35 

4OD)50S 11.&S 10.60 9.G5 



OB 51226 CO¥*r For DB 25P and S (H5 232 Typ«j) M.M 



CYBERTONE like A 5upor loud SON ALERT IhiS "waf- 
blina" alarm works irom 9-12VDC and rias vartablfr raia and 
pitch. Ideal far smoke or tnjroJaraiafiTvs or far-out games. Only 
1 Vt" rJiamolflr. a" long leads. Model CT-i 1-00 ^.SS 



25Amp STUD DIODES 2O0V 59 1 600V.. 

200 ohm Carbon mike olemenl 1 W dJomeler 

Minifllura 600a— 600n. modem irarisformer „ 

6 1dd! 3wii& Grey line cord. Rl angle pluq - 



...■1.49 
..'169 



JOHNSON "4 '■ BUSHING Air Variable Capacitors.. 
■ ittMr 3 19 5pf, *1M-SM 1 «ft3pl, "iM-rfj; l 2 3 l*. Jpl 



Calondir/Clock Chip and Vacuum'Fiijfjr*s-c*nl Display. 
Moslek MKSftSftZ'N, 20 pm cloche a lender i c with a 
FUTABA 5-LT-02-SO V.F. rjtaplay anrj spec Gh«e!« F »" 
hifjh CtiarACtert, AM.'PM indiCaiOrS, CClOfl, Blue-grsen coior 
Idfial for daylloM Opsratidn. 'Ei.GSisci 



a digil LE.D. display &5" common cathode *198 

FND 503 B5' FND507 '1.49 MAN671D{DUALi. r .... l T.9a 

Switch Cralt 142A minraturo TIM-D" p-hano jack ,,.49* 

Lme- masl&r chramfi Foot awilcn spot 6 card igeuja .'4,96 

Lmo maslsr black fool switch spbt j Amp *>t0 ■•■i-\ :; l 3.$9 

Cherry E-53 Supar Sensitive snap switch spot 2j"1.Q0 

C4K DPDT % " toggle switch wi'Mai designer handle 1U.21 ...,.tM' 



MOOSE " Nallcmal Semi LH 3M Regulator adjustable Irom 
1.25- 15V at lOAmp.w/specs ^ «— -,..>19.95 



Sup«r Cap. 1 FARAD al 5V. Use as momory aun&iy dock-ue 

Oniy 1 W dia.x 14" laMw/P-C. leads .'lO.S 



RTC Iransmllter/rectlvef chip Sal. National LM1S71rT2 has 
RF i En cc4eJ Decode up '*> & channels of digital or ana loo link. 
With spec*..,,,, _ MB.SWmi 



100V 25 Amp Drictge Heel if?er, Ram. from Eq.) .->1,79 

400V 4i Amp TPl AC w/Hfial Sink RCA 405036. . 69- 

400V 35 Amp mode TRtAC. iisotflledl .M 99 

90V 5A Darlington TIP 121 in T0-22Q package u ...99T" 

2O0V 4ATO-202TRIAC Q2004F3.^ „,„,„„ 59" 



4r*l35JCi 



NYLON CABLE TIES 
11.0WK 5" '1.SSVC, '\5.?5iK 



J- »2.5&C, 21^K 




THITEH 



7808 N. 27th Avenue 
Phoenix, Arizona 85021 

ORDER TOLL FREE: 1 -800-528-0133 

(Order desk only) 
TERMS: '10 00 minimum order 

Visa, MC. BAC. Check, MO. or UPS C O D 

US. Funds only fiZ residents add 5t sales tax. 

Prepaid orders uL>er l 50 shipping prepaid. 

OTHERS. Add '3.00' shipping it handling 
Add M.SO for C O D. orders 
Outside US . add 20t> 
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TM 



^Eiras 



i ...HEADQUARTERS 
FOR CABLE TV CONVERTERS f]S"1 
AND VIDEO ACCESSORIES ! 



WANTED 



JtoOTATtbits 



IE ETCO MICRO 100D 36 CHANNEL VCR PROGRAMMER & 

CABLE TV CONVERTER 

Equivalent to or bettor than: 
VIDCOH KIM- PHILIPS CTCi 
MAGNAVOXHX-IOCC-LIMD- 
SAYVIU-P,HOflOESCO-5M- 
PHIUPS CTC-itJ - WINEGARD 
VC-7W0)rKlothors... 

-"•\ TRY ONE OH 

OUR 30 DAY 
MONEYBACK 
GUARANTEE 

The ETCO Micro 1000 takes the mid band and super-band channels 
your TV, VCR or projector can't receive and converts them to 
standard UHF channels any set can tune in. Easy installation no 
moving parts - FCC & UL approved. Channel conversion chart and 
detained instructions included. 448VB114. 





A* above - with Vernier Tuning: adjustable tuning insures total tracking 
compatibility with all TV sets. 448VC477 179.95 



*& 



CHAIRSIDE REMOTE 

CONTROL 

30 CHANNEL 

CABLE 

CONVERTER 





179.95 EA./5' 
J74.95 EA./1Q 

YOUR SET STAYS TUNED TO CHANNEL 3 — No need to 
jump up to change channels! Converter and control unit 
are connected by a long flexible cable to permit chair or 
bedside tuning. Remote channel selection, ON/OFF and 
fine tuning Complete with all instructions. 448V A275. 



MORE CABLE TV BARGAINS 

UBZAJIU . LINDSAY 40 channel programmable wireless converter S1B.4.Q0 

(UVA9S0 VIOCOflJOM convener 1 VCR programmer M9.9S 

MSVA2T7. U idband to lowbanct 3 channel block converter ., 53135 

tlaVA27« Midland la highband 7 channel block convener S39.S5 

UIVA963 Used(as-isiOAKV.je.26channalcableTVconverters tJi.SS 

WIVAJM .. Used las-is) TOCOM DC1000 remote control 20 channel converter SW.95 

«SVA9S6 Used (as-islHAGNAVOXFV-25 remote conlrolM channel converters . \HM 

M8VA335 ?5oftm Al B switch wilh"F" connectors .... 59 .95 

MSVAKM VHFI UHF/ FM high gain broadtand cable distnbulion amplifier E59.9S 

448VA9SZI.. Delective las-is) wireless remote control converters - 4 "u^iK" IM.95 

M4VAS03. 75 onm 3 posdionpushbulton co-ax switch with "F" connectors J 19. 95 

MiVCM)]... MDS microwave TV antenna wilh downconvertef 5239.00 



THE ETCO COMMANDER 
5000 37-CHANNEL WIRE- 
LESS REMOTE CONTROL 
CABLE TV CONVERTER! 



24 MONTH 
WARRANTY' 





Makes cable viewing an absolute joy! Connects between 
the TV cable and antenna input terminals of your TV set. 
Allows you to turn your TV on and off, change channels, 
recall the last channel, fine tune, all by remote control! 
Handsome woodgrain cabinet, pushbutton remote control. 
Your TV stays tuned to channel 3. The Commander 5000 
does all the tuning! Covers low, mid, high and super band 
channels. Order today! 448ZA0OB. 

I NEW— As above. 58 channel version. <<8ZA017 . S1S9.95 I 



30 CHANNEL CABLE TV CONVERTER 





GET THE MOST out of your cable TV system! Easy 
hookup — completely safe — and you get up to 30 
channels! Converted channels appear on the UHF 
portion of your set; channels 2 to 13 can also be 
seen on the VHF portion of the tuner. Easy to ins- 
tall - with instructions. 448AE047. 



INCREDIBLE ETCO COPYGUARD STABILIZER 

AND VIDEO IMAGE ENHANCER SELLS AT 

A PRICE BELOW WHA T YOU WOULD PA Y FOR 

EITHER UNIT IF PURCHASED SEPA RA TEL Y! 




An ETCO exclusive! Combines both instruments in one. II 
works like a charm! Try one on our 30 day money back 
guarantee! DEALERS WANTED 448ZAQZ1. 



NOTE: Converters on this page work 
only if you have cable TV. Number of 
extra channels available differ from 
cable system to cable system. Use of 
cable converters may be subject to 
rules by your local cable company. 



DELIVERY HAM DLINGS INSURANCE CHARGES 
Find lha [oral amount ol your order and your up coda below 







MOM 


UH« 






la 


dr- 


■I few Qrd*l -T ci tin 


lit** 


(Ttf* 




Up le it* M 


Mr 


TH 


ift 


tZtl.CIIQlHH 


ft. 


Ml 


i II 


no anDHa.M 


1-11 


ill 


vn 


ji.0pi laim DC 


** 


1*1 


1,17 


tie 91 t» IW.H 


T.H 


III 


ii*i 


On«. W.H 


l i? 


1I.H 


ii-tf 



ETCO Electionics 

Dept 458 

Pittsburgh, NX 12901-1095 

Send my tree ETCO Catalog now. 

I am not currently receiving your catalog. 

Nam«. 



^| 



E^QSE 



TM 



Crust* 
V.si & 



Ith orrjflr. fjICJiC _ 

Mastercard DK | 



(Sorry. noC O.O'sj NV siiteB 
idd 7% ults la* ■ 



Acktr«»< . 



CI CT k TOrtlJir i C^ * ,or * ExpOl inqu.ri.es irvvi- ■ 

clco i nur,i^Oi C :j out.aiapn ,-.■■,,-■. , r oe»- -.;-,- 1 



. CHy _ 



never C!<?3«3 



PLATTSBURGH, N.Y. 12901-1095. Tel. (518) 561-8700. 



Stair* _ 



Zip 



Tl 

m 
m 
x 

> 

33 

< 

03 
IO 
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G6t it all! Subscribe today to 
RADIO-ELECTRONICS. Don't miss a single 
issue and ... you save as much as 
$7.50 off the newsstand price. 

When you select one of the subscription offers listed on the 
handy coupon — you'll be assured of having your copy reserved, 
even if it sells out on the newsstand. Make sure you get all the 
excitement in every issue of RADIO-ELECTRONICS, every 
month, by filling in and mailing the coupon, today. 




This will be coming 
to you when 
you subscribe to 
RADIO-ELECTRONICS: 

• HELPFUL 
CONSTRUCTION 

ARTICLES... 

Test Equipment 
Hi-Fi Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms — 
Home & Car 




• NEWS ON NEW 
TECHNOLOGY... 

Android Design [Robots 
That Think and Do) 
Automotive Electronics 
Speech Synthesizers 
1C Applications 
Video Disc Players 
Video Tape Recorders 

• FASCINATING "HOW 
TO DO IT" 
ARTICLES... 

Build Your Own 

Projects 

Make Your Own PC 

Boards 

Wiring Techniques 

Soldering and 

Desoldering 

Design ana Prototyping 



• HOW VOU AND THE « 
COMPUTER CAN BE 

FRIENDS... 

Getting Started 
Programs, Circuit 
Design, Games 
A/D-D/A Interfacing 
Peripheral Equipment 

• NEW AUDIO 
DIMENSIONS FOR YOUR 
PLEASURE... 

Noise-Reduction 

Devices 

Correct Bias for Your 

Tape Deck 

How to Connect that 

Extra Add-On 

Monthly Features by 

Len Fefdman 



Electronics 



TV WONDERS FOR YOUR 
FUTURE... 

Latest Receivers and 
Circuits 

Projection TV Today 
Satellite TV Receivers 
Jack Darr's Monthly 
Service Clinic 
Service Problems and 
Solutions 

AND you also get these 
regular MONTHLY FEATURES: 

* LOOKING AHEAD by Dave 
Lachenbruch 

• HOBBY CORNER by 
"Doc" Savage 

■ WHATS NEWS, new 
products, stereo news 

■ and NEW IDEAS, STEREO 
PRODUCTS, NEW 
COMPUTER PRODUCTS 
FOR HOME/JOB and 
MUCH MORE! 



SAVE MONEY, 
enclose your payment 
and you get 
ONE EXTRA ISSUE 
per year. 



en 
o 

■z. 
O 
rr 



LU 

6 

O 
< 

EC 
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YES! please send me 

D Payment enclosed, 13 issues for $13.00 

(You save $3.25 off newsstand price.) 

□ Payment enclosed, 26 issues for $25.00 

(Save More! $7.50 off newsstand price.) 

□ Bill me, 1 year— 12 issues only $13.00 

(You save $2.00 off newsstand price.) 

D Bill me, 2 years— 24 issues only $25.00 

(Save more! $5.00 off newsstand price.) 

Extra postage: Canada $3.00 per year. 

All other countries $7.50 per year. 

Name 



7HB2 



Every Month! 
Get the Best- 
Clip Coupon - 
Mail Today! 



U.S. Funds Only 



{please prinl) 



Address. 



City. 



State. 



. Zip Code. 



Mail to: RADIO-ELECTRONICS 
P.Q Box 2520, 
Boulder, Colorado 80322 



Allow 6-8 weeks for delivery of first issue. 




BUY of the YEAR!!! 

Parallel, TTL Input WORD PROCESSOR 
I/O "Selectric" TYPEWRITER/PRINTER 

The menufacWrer put 'em into storage to 
depreciate em... Now ihoy're FINALLY 
AVAILABLE *! Removed from worksn o 
systems , these fantastic machines have 
buiit-tti driver and decoder circuitry and 
take TTL lew) 6-bst character, plus 4-bit 
function input signals,.. Easiiy driven by 
most anv micro . Use as e typewriter (with 
minor 'repeat' circuitry) or as 9 KSR VO 
printer or both. Requires 1 15, 60Hz tor type- 
wriier motor, 5 VDC for TTL and 24 VDC for solenoids. "Table top" style case. Each 
Sefectric"' I/O machine is comptete and in operational condition * \ncludes, schematics, 
■data, case, platen and ribbon. (Typo element not included). 

New Type Element ■ZI.OOu. MO Selectric *399.00». 

Add 120 tor Pickigktg *nd Handling - Pay Shipping en Dillvery 

WORD PROCESSOR CPU ASSEMBLY 

Linked to and used with the above machine, this uml 
completes a System which originally sold for over 
$3000.00 each* Features include: standard cassette 
deck, auto centering, auto repeat, aulo underline, 
suppressed notations, record /playback, auto 
merge, editing, margin adjusting and much, much 
more. Parts include tape or "mag" card deck H 
cabinet, iiins. power supply, mother board, 
connectors, cables, LEDS and more Worth much 
more than our price for the parts alone. Includes 
schematics and data Tested and functional. 

Only *1 99.00*.. 

Add S2TJ 1nr Pkg. and HandHflg . P*v Shipping on Delivery 

Additional Cassette or 'Mag" Card Ass'bly 

Add-on package includes everylhmg you need lo 
add on the second deck. Easy to retrofit 
Only "199. OO... 

Hew. Unused Cassettes or Mag' Cards 

For above Word Processor 

Tape Cassette *T.9&.. , t O/'GS.OO 

'Mag' Card I 2.49*«., 10/" 19.00 




Wt Oiler Mow ind Ui-ed FLOPPY 
bRIVES, DISK DRIVES. PRINTERS. 
1 MORE J I BARGAIN PRICES!! I 

Ai> lor our Littit Flytr Lining NOW 



Computers, 

peripherals, 
Unlimited; 



WAREHOUSE 

leGrjniteSr Hive rh ill Mjsi 01630 

MAIL ORDER 
B.V.. :i<\ fjK^Inn N H Q3BSS 

TELEPHONE ORDERS 

617/372-8637 



CIRCLE 67 ON FREE INFORMATION CARD 



JAVANCO 

Your Parts Super Ma r ket 



50 ELECROLYTICS. 
ASSORTED AXIAL 

ANDRADIALTYPES. 

ECK-50 $3.60 



10 



ASSORTED 

"JACKS S PLUGS 
JAK-IO $2.25 



20ASSORTED 

KNOBS. 
KNK-20 $2,20 



REV-1 

REVERB COILS. 
TYPICAL 
DIAGRAM 
INCLUDED. 




(1) $12.00 (2) $18.00 



21 POLYSTYRENE CAP S. DCK-21 $0.90 

100 HV CERAMIC DISC CAP'S. DCK-100 $2.40 
10 UNIVERSAL SIGNALDIODES. D1K-10 So.55 



2 5 SMALLCASE TRANSISTORS. TRAK-25 $2.25 



7 FILTER CAPACITORS. 

1 6&OOmfd 50V. FPK-7 
1 20-20-20-20 450*. _ , n 

+ 5Assorted Usables. S3 - 60 



20SOUAREOHM TYPE WIRE WOUND RESISTORS, PRK-20 S1.40 



25 AXIAL LEAD ELECT ROLY TICS. ECK-25AS0 

ALL ARE 50 VOLT OR MORE. $2.90 



20 ASSORTED TERMINAL STRIPS- 2-8 TERMINALS, SOME 

SOLOER.SOME WIRE WRAP. TK-20 $0.90 

3 2N6099 75WATT10AMP ("Housema rked 393-1) TRA-33 $1.25 
5 NE55S TIMER IC 5 FOR $1.00 

,42-SAMP 1KVRECTIFIERS 4FOR $.35 



OUANTITITIESLIMITEDON SOME ITEMS. 



'NoteiADO $2.50 TOTAL FORSWPPING ON ALL ORDERS 

Jqvanco 150 Second Ave South, Nashville, TN 

[VISA 4 MASTERCHARGE ACCEPTED) 37201 

TENN, RESIDENTS ADD 6.75%SALES TAX. *" 
TO ORDER TOLL FREE 1-800- 251-8130 

INFORMATION & CON VERSAT ION 615-244-4444 



HITACHI 

30 MHZ DUAL TRACE 
OSCILLOSCOPE 

AT THE LOWEST PRICES 
YOU CAN FIND! 



Signal delay line 

5" CRT 

12 ns rise time 

TV sync separator 

1 mV/division sensitivity (max.) 

Vertical magnifier (x5) 

Sweep magnifier (x10) 

X-Y operation 

Front panel trace rotation 

CH1. CH2, Add. Diff display 

modes 

"Z" axis (intensity) modulation 

Two years parts and labor 

warranty 

Two -X10 probes included! 



Model V302B 
List 995.00 

Sale 815.00 

See below lor freight allowance 



15 MHz dual trace 

AN EVEN GREATER VALUE! 



|._£* 



■, 



Model V152B 



List 735.00 

Sale 599.95 



S" CRT 

24 ns rise time 

TV Sync separator 

1 mV/div sensitivity to 5 MHz 

Vertical and sweep magnifiers 

Front panel trace rotation 

Five modes of vertical 

deflection 

Two years parts and labor 

warranty 

Two -X1G probes included 



ALL OTHER HITACHI SCOPES ON SALE 

50 MHz, 100 MHz. 35 MHz. 20 MHz. Call for details 

Also available: 

Leader Instruments. Beckman. Univolt, Fluke. 

and other quality test equipment. 

To order call toll free: (800) 423-5336 

In Calif. (800) 423-5336 
Local, Alaska, Hawaii (213) 701-5848 

^«^k ■■ft.BV A DIV OF ALLIANCE RESEARCH CORP 

OREk Electronics 

18215 Parthenia St. Northridge, CA 91325 



TERMS: All Hems are subject to prior sate Limited quantity on hand 

Payment Visa, Mastercard accepted Exact freight and insurance will be added 

C OD orders accepted Irom recognised businesses 

Prepaid order*: Payment must be made wilh U 5 currency Orders paid with | 

personal or company check will be held lor check to clear 

Free Erelghi policy: Prepaid orders paid by cashiers check will be shipped UPS I 

freight Treeto any point in the continental US (Alaska, Hawaii, Canada excluded 1 ) 
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QUALITY parts at 
* DISCOUNT PRICES! 



FULLY AUTOMATIC RECORD CHANGER 



FULL Slit CH4MGEA 
B.S.R, MODEL C198 
CERAMIC CARTRIDGE 
PLAYS 5 J, 1»5 t 78 

ftm RECORDS 

CUE/PAUSE LEVER 
ADJ. TRACKING FORCE 




RECORD CHANCER DOES NDT INCLUDE BASE OR A.C. 

S 25.00 EACH 4 for $90.00 



CORD. 



4PDT RELAY 

■ iiruutu 

*24.oMdc or 

m*oi[kc ;*. 

i UWdBUMud, T««1*d 

J1.70 EACH 

fep«prr e»r. «aM if* 

LAKGE QtlAh TITIES Atf Al L A BLE 

50i,«l IS. f ■.in f'ELAi tfcfi **:" 



MINI SIZE 
BUZZERS 

lj£ la 3valtl 75* «a 
WITH WIRE LEADS 

llJ4"t° 3 vol i = 75*e« 

WITH PIN TERMINALS 




St 3 to 7 troll • 
nilTM Pl« TERMINflLS 

75 e each 



COMPUTER 
GRADE 

CAPACITOR 

3,600 mid. 
40VDC SLOP 

1 J/B" DIA. X 5" 

6,400 mfd. 

60VDC S2.50 

I 3/s"oia X 4 1/4 

20,000 mid. 25 VDC 

I " OIA. X aj" HIGH $2.00 

22,0OOmfd.25VDC 

2~ dia X 2 Ifi^HMri $2.50 



n 



MITSUMI 

MODSl UtS-ASSF 
VARACTOR UHF TUNER 

FRL'q RANSE 
(+70 - 889 *ti£ 
ANTENMA INPUT 

ioo cms 
S 35.00 each 
lor $220.00 



22,000 mtd.40VDC~ 

7" DIA. X 6" HIGH S3.00 

45.000 mfd. 25 VDC 

2" DIA. X V MICH $3 50 

5 2, 000 mfd. 15 VOC 
2"oi« X 4 Ife hum $3.00 
72,000 mfd. 15 VDC 

2" DIA. X W< HIGH ffi.SO 



C L * M PS TO F II CAP^CHOPS 40r •» 




16.5 VAC 1 AMP 
CLASS 2 XFMR 




■ SEND FOR NEW 1982 _* 
e e/ 40 PAGE CATALOG f* e 



TYPE N 
CONNECTOR 

KINGS UG 556 B/U 
FITS RG5S, RG58, 
RS111, RG142, RG225 
50LDER rtf>E^ 
11-75 EACH 
10 for S16.00 



TRANSFO 

120 volt 
primaries 



vnniErH 



6 VOLTS it 150 ni jt.25 
12 V.C.T.pt 500mA J2.50 
16.5 V. Bl 3 AMPS S6.50 
18 VQ4.TS It 1 AMP S4.S0 
25.2 VCT it 2.8 AMP S5 SO 



SUPER SMALL 
PHOTO- FLASH 

170 MFD 330 VOLT 
1 V» 'V 
2 (or $1.50 
10 for $ 7.00 



J 



L.E. D. s 

STANDARD JUMBO 
DIFFUSED 

RED 10 FCC 51 
GREEN 10 FDR 52.00 
VELLOW 10 FOR 52.00 
FLASHER LED ,«'i| 
S VOLT OPERATION " 

n JUMBO SIZE 
2 FOR 41 
Bl POLAR 

2 FOR $1.70 
SUB MINI LED 

& 

.078' X .098" 
20mA it 1.75» 
10 FOR $1.00 
200 FOR 518.00 
QUANTITY PRICES AVAILABLE 



LED n 

RATION a 
IZE ■ 

ledH 

.70 



750 MFD 330 V 
PHOTO FLASH 

2" HIGH (t 

1 1/h' 1 DIA. 
51.25 EACH 
10 FOR $11.00 



FLAT LEVER 
MINI-TOGGLE 

S.RDT SON-OH) 

5 AT ' 120 VAC 

CBK t 710& 

S1.00 EACH 

10 lor S8-50 

1QO lot 175.00 



2' DJA.lllVDC 

BUZZER SPECIAL! 

50 teach 
to lor J4.00 
100 lor 135.00 




[CANNON XLRA-3-13 
CONNECTO 

3 PRON3 
CHASSIS MOUNT 
CONNECTOR 

S2.00 EACH 

10 lor SI 9.00 



2" ALLIGATOR CLIPS 
7 Clips tor $1.00 

IDO clips for S12.O0 
5O0 clipi for S5O.0O 




RECHARGABLE 

SEALED 
LEAD-ACID 
BATTERIES 




e volts a ampVhb 

3^ X 2 X h^ IN. 

S 10.00 

8 VOLTS lljjHW/ 

uk- X 2 >: M5 IN. HR 

SI2.50 



* SPECIAL * 

|RF 901 

MICROWAVE 
TRANSISTOR 

£2 50 EA 






o 
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ALL CLECTROflKS CORP. 



905 S. Vermont Ave. 
P.O. BOX 20406 
LOS Angeles. Calif, 90006 
(213)380-8000 

Mon.-Frf. Saturday 
9 AM -5 PM 10 AM -3 PM 



' Gujr.1 liri I nTMre 

'Add $2.50 

S tupping LfSA 

• Cilit Rm Ada', 
« PrOfnpl Snrpptng 

3S ** 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 



Free Information Number 
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71 

38 
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42 
69 
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76 
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44 
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AMC Sales 128 

ATV Research 112 

Active Electronics ................... 109 

Advance Electronics 40 

Advanced Computers .126-127 

Altria Electronics 28.29 

All Electronics 138 

Alpha Byte Stores 33.105 

Allex (25 

American Antenna 13 

Ancrona 133 

Antenna Specialists .34 

B&K Precision Dmascan Corp 97 

Karel Bsrta .108 

Beckman Instruments. Inc. 

Electro-Products Group Cover 3 

Bullet Electronics 120 

CIE, Cleveland Institute of 

Electronics, Inc. 18-21 

Castle Marketing 106 

Chancy Electronics , 124 

Channetlock 92 

Command Productions .............. .108 

Communications Electronics 2 

Computer Peripherals Unlimited 137 

Components Express 116 

Concord Electronics 128 

Cook's Institute or Electronics 108 

Cooper Croup , Cover 2 

Dage Scientific ...................... 1 12 

Data Precision 25 

Data Services 112 

Devtronks 116 

Diamond back 124 

Digi-Key Corp 117 

Drake Company 83.100 

Efco 83 

Electronic Book Crab ,.85 

Electronic Specialists, Inc [34 

Electronic Technology Today 98 

Enterprise Development .100 

Etco Electronic; ..116,135 

Etronbcs , 116 



Fair Radio Sales 

Ford ham Radio 

Formula International . 
Fuji Svea 



52 
32 



59 



74 
78 



12 
58 

29 

36,37 
16 
75 
9 



138 

.107.122 
.114-115 
125 



Godbout Electronics 112 

Global Specialties I 

Global TV 1 10 

Grantham College of Engineering 81 

Hal-tronix 120 

Hameg 104 

Heath 7.16. 17.89-91 

Information Unlimited 122 

International Communications NO 



JDR, Microdevices 130-131 

Jameco Electronics 118-119 

Jamescomm 1 12 

Javanco 137 

Jim-Pak 123 

Komac 125 

Live Via Satellite 1 16 

MCM Audio, Inc 121 

MTI 99 

McGee's Radio , 116 

McKay Dymek . 1 10 

McGraw-Hill Book Co. 70-73 

Mkrotenna 112,110 

Mikos !24 

Monarchy Engineering, Inc. .......... 120 

Mountain West .134 

Mouser Electronics 122 

NRI, Schools 8-11 

NTS, Schools 36-39 

Nabih's, Inc. 81 

Nemal Electronics , 1 12 

Netronks 81 



..95 
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Omega Sales 

Ora Electronics 

PCI 110 

Pac- Tec Corp 105 

Paia Electronics 101.99 

N.A. Philips 26-27 

Poly Paks 120 

Pomona Electronics 87 



27 



46 
49 



79 
39 



23 
11 



26 
55 

20 
21 
60 
48 



62 
61 

31 

7 



81 

3 



Proteeto Enterprises 34 

RCA 35.31 

RNJ Electronics, Inc 108 

Radio Shack 113 

Ramsey Electronics Ill 

Rondure 110 



SCR Electronics, Inc. 

SMP, Inc 

Sahadia Exports 

HWSams 

Shure Brothers 



132 

105 

112 

83 

93 

Simple Simon Electronics 122 

Sinclair Research 14-15 

N.A, Soar 22 

Solid State Sales 132 

Sound Video Research 116 

Sprague Products Co. 30 

A.W, Sperry Instruments, Inc. ....... .32 

Suntronics 134 

Surplus Electronics 129 



Tektronix 

Tennessee Electronics 

Tomar Ltd. 

Tri - Tek 



5 

.110 

128 

134 

Vector Electronics 106 

VIZ Mfg. Co 23 

Wersi ..112 

Westland Electronics 132 

Zenith Radio Corp. Cover 4 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 
fDff UPON REQUEST.' 

rn " Send today for FREE copy of 
CATALOG ws-81 and Supplement. Dept. RE 



FAIR RADIO SALES 

1016 { EURtKA - Eo> 1 IO> ■ 1IMA OHIO ■ 45801 



MOVING? I 

I 



Don't miss a 



single copy of ■ 
Rad io-Elec- j 
Ironies. Give I 
I 



us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 



I 



ATTACH 
LABEL 
HERE 



I 

I 
I 
I 

I 
I 
I 

Your new ad- | 
dress and zip j 
code L 



(pleas* print) 



address 



city 



state 



zip code 



Mall to: Radto-Eleclronics 

SUBSCRIPTION PEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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22 Megohm . 
Input Impedance 



12,000 Hour Continuous 
Battery Lite 



Audible Continuity 
On-Off Switch 

_ True RMS Select Switch 
i forac only or ac+dc 



Insta-Ohms' Visual _ 
Continuity Indicator" 



•Circuit Resistance 
Measurement 

2 On Low Resistance 
with Zero Adjustment 




■10 Ampac/dc 

1500Vdc/1000Vrms 

Overload and 

440 Vdc/Vrms Resistance 



Temperature Probe Input 
(-20°C to +1265°C) 



ln-C<rcuit Diode/ 
Transistor Test Function 



Introducing the TECH 360 
DMM. Never has it been 
so easy to do so much for 

so little. 



Beckman'sTECH 360 bench/ 
portable DMM puts unmatched 
capability and convenience at your 
fingertips. 

You can select from 8 functions 
and 31 ranges with one turn of the 
single selector switch. 

On or off the bench, you can 
accurately measure all complex 
waveforms with True RMS AC func- 
tions. Extend resistance measure- 
ment to 1/100 ohm resolution. Read 
temperatures from — 20°C to 
1265° C. Perform continuity checks 




quickly, with audible and visible 
indications. Measure up to 10 amps 
without adding special adaptors. 
All with 0.1% basic Vdc accuracy. 

12,000 hour battery life 

Designed for ultimate ease of 
operation, the TECH 360 delivers 
12,000 hours continuous service (up 
to 4 years of normal use) from stan- 
dard heavy-duty batteries. You'll 
never have to search for power out- 
lets or contend with ground loop 
errors. The expense of rechargeable 
battery packs 
is eliminated. 



The TECH 360 is available 
for just $289 (U.S. only), including 
batteries. The companion TECH 
350 (without RMS and temperature 
measuring capability) is priced 
at $229. 

For information on the com- 
plete line of Beckman DMMs and 
accessories, call your local distrib- 
utor today. For the one nearest you 
call: (714) 993-8803 or write 
Beckman Instruments, Inc., Electro - 
Products Group, 210 South Ranger 
Street, Brea, California 92621. 



Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 

portable DMMs. 

CIRCLE 4 ON FREE INFORMATION CARD 



BECKMAN 



Don't touch 




New Zenith push-button VIDEO ORGANIZER permits 
switching from one program source to another 
without changing cable connectors. Lets you select up 

to six different program sources for viewing. Up to three different 

sources for recording. Even lets you view one program source while 

simultaneously recording ^=3===—^—^ 

another. AH this without ^^^^^= 

changing cable 

connections! 




assess ssss 

i M T ^ 3TV A U X 1 OFF 

ATV 

I— ucn nFftnnn —I 



A, M \ £ ^ R \ 



TELEVISION VIEW 



VCR RECORD 



ZENITH 



i Model Slow 

At last the nuisance of manually changing cable connec- source to another with pushbutton ease - without 
tions is a thing of the past' changing connections. 

With zenith's new Video organizer, separate input and Equally important, the Video Organizer's advanced engi- 
output jacks enable you to make a complete connection neenng design by zenith results in low insertion loss and 
of TV and vhf antenna or cable TV antenna, subscription high isolation. Eliminates electromagnetic interference 
TV decoder, video disc player, video cassette for maximum picture quality. And permits greater flex- 
recorder, video game and home ibility in use and ease of operation for 
c omputer or other auxiliary ^^^f more nours of uninter r upted home 
video equipment ^^WpffMTMf video enjoyment 

So you switch from one program .^ Wllte n o w f or more information" 

The quality goes in before the name goes on." 
Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131 
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